
AUXIER & ASSOCIATES, INC. 

Westlake Landfill 

STANDARD LEVEL IV 
REPORT OF ANALYSIS 

WORK ORDER #15-08105-0R 

September 25,2015 

Eberline Analytical 
Oak Ridge Laboratory 

OAK RIDGE, TN 



TABLE OF CONTENTS 

SECTION DESCRIPTION PAGE 

I Chain of Custody 0004 

II Sample Acknowledgement 0009 

III Case Narrative 0012 

IV Analytical Results Summary 0016 

v Analytical Standards 0024 

VI Quality Control Sample Results Summary 0041 

VII Laboratory Technician's Notes 0048 

VIII Analytical Data (Isotopic Uranium) 0068 

IX Analytical Data (Isotopic Thorium) 0167 

X Analytical Data (Gamma Spectroscopy) 0269 

Last Page 0878 



STANDARD OPERATING PROCEDURE 

Sample Receiving 

Eberline Services- Oak Ridge Laboratory 

LABORATORY DATA SUPPORT CHECKLIST 

MP-001-3 
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15-08105 
Eberline Services Work Order# _______________ _ 

The checklist items listed below are to be initialed by appropriate staff upon completion/verification. 

Date for Partial Initials Date Initials Checklist Items 

YlJO ;,; f} Sample Log-In 

VI rsftr:; ~~~ Data Compilation 

tJI7d.J ~,t----T First Technical Data Review 

~ ~~ 't'A-- Second Technical Data Review 

q, 1 ~ArA- dJ Data Entry/Electronic Deliverable 

7 ·v-n ;!I Case Narrative 

'l:tiiJ /_!!, irE" . '·"- . Electronic Deliverable Proof 

~jisil< )!i9z Samples J\palyzed within Holding Time 
Yes? !"- I No? 

:. [ 

·1 u:; I<S }J5yif\ ONQC rfeview 

cAfoqJ, ;t::UI' 
Client in Possession of Data 

· • nr H~rrl C:oov 
,__) 

Invoiced by Laboratory 

Technical/Clerical Corrections, Signatures Needed, Problems, Etc Date/Initials 

' 
Date package approved by: 

Date 

Copy No_ --'---- Radtochemistty Services 



SECTION I 

CHAIN OF CUSTODY 



, .. - tVV'T Oak RidgQ. TN 37830 ~---~-'!"'-
{865) 481·0663 Phone~ (865) 483-462~ Fax 

Si:::RV!CE$ 

Project Name: Westlake Landfill Project Number: j ! Send Report To: EMSI I Auxier & Assoc. Sampler (Print Namel;(l/:/r-e 5f7<Lf'MtJA 
) 

Paga.2.._ot_1_ 

Address: Environmental Management Support, !nc. Sampler (Print Name): / ~ 

r(j 
7220 W. JefrersonAve., Suitc406 !J \~ IU 

'!~~ 
Lakewood, CO 80235 Shipment Method: · FedEx J! ~·3 <rJ-511 
Auxier & A~sociates, Inc. 

<t' g-
·'> 

.... ~ ... .. ... 
9821 CogdiU Road, Suite 1 

Air bill Number: ~ 0 7 0 7 6 'If I Cl2/ 2 ~ I~ U U I I 
Knoxville, TN 37932 !! 

6fl1 Scarboro .Road '< "' 
Phone: EMSI (3D3} 940-3426 J A & A (865) 675-3669 Laboratory Receiving: 

Oak Ridge, TN 37830 fi ..:s rder · 

Fax: EMSI (303) 940-3422/ A & A (865) 675-3677 (1165) 481-0683 
~ -.o"" 

!:? zy 

Reid sample ID 
Sample Sample Sample Number of 12 0 1 c~mrnents, Spe~al Lab Sample ID 

3 Date 4 Time Matrix Containers 0 (j Instructions, etc. (to be completed by lab) 

'l ENGWESAOOI 6/.2'1'/t{ /2g air filter 1 X X ==-. /,'" # 

5 ENGWESA002 6/,1.'1/;r "r~;o air fllter 1 X X .B ... 1-. !J:. Oil' ''IJ A 

ENGWESA003 J/,'l'l/;~- 'II? ~to 
~ ~ 

~UfA 
~ 

" 
air filter 1 X X g -~ 

7 ENGWESA004 fiNk J/Lf() air filter 1 X X s !? -!'().;: 8 
" 

t ENGWESAOOS liP!;> /C3o air filter 1 X X """ ;l"il Jij "'" ~"~o 
'l ENGWESA006 t. l.t'l/;~- t3t>O airfllter 1 X X ~ " "' ~ ·v 4/ II" " 

10 ENGWESA007 t/t3/;r cr 3'75 air ftltcr X X 
~~ \.o.~"'li;;, 1 ~~ 

ENGWESA008 ~ltJ/;f /1?-$- air filter 1 X X ~- \'"' ~ . '( IS 
II .:f&-' 

rl. ENGWESA009 f/t-J/1) 0:< 6 air filter 1 X X '0 ~ 
~ "' 

I'S ENGWESAOlO i/..!3/H' /l.f/0 air filter I X X ~~ 

I 'I ENGWESAOU 1/IJ/K tfl 'IS'f air filter 1 X X 
~.D 
:11-o .. ~ 

rz; ENGWESA012 .i/tJ/1) /<-/){1 air filter 1 X X ~"' 

114 ENGWESAOB 1/zJ/;{ IS'3o air filter 1 X X -

J:J 
(c./( Field Blank t/iJ/;{ D'}.SO air filter 1 X X ¥. AJofCMAall/z. ~ 

).'f'/ X wc:1wE"SA or:~. §ie ~h icl'J, 11'5@ wso -'/:' llJL.~ aJI._.jj: 

'- ~.0 ki(~I!S 6.""-~.:Wl\ I" 
' J 

Relinqu1shed b~g !---"" Received by: (Signalure) Date: 7 
Tlme: 8 Sample Custodian Remarks (Completed By Laboratory): 

;, ~.#:.<.""' - 6 f£()1fX ff01iJ 761'-/ /C:Z I ~/;Z'f/;!, ;MO OAIQCLevel Turnaround Sample Receipt 

Ae!lnqwshed by: (Signature} Received by: (Signature) Ua!e: Time: Level IV IX! Total # Containers Received? 

' t,~G,.&.~ toi?.OI I IJ 
Level I D Routine 00 COG Seals Present? 

• Ver\ b '(!.GO . 

' I 
Level II D 24 Hour D COC Seals Intact? 

Rellnqu1shed by: (Signature) Received by: (Signature) Date: lime~ Level 111 D 1 Week 0 Received Containers Intact? 

Other 0 Other __ 
Temperature? 

·--·· 



. 
( EBERLINE 

SERVICES 

Oak Ridge Laboratory 

Internal 
Chain of 
Custod 

Comments 

Run Gamma 1st ASAP!!! 

Samples are re-log of 15-06117, fractions 04-16 only 

Location (circle one) 

Received by ~ Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep ~eparations 

Received by Sample Storage Rough Prep Prep 

Relinquished by Sample Storage Rough Prep Prep ~rations; 

Received by Sample Storage Rough Prep Prep 

Relinquished by Sample Storage Rough Prep Prep 

Received by Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep Prep Separations 

Sample Storage Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep Prep Separations 

Received by Sample Storage Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep Prep Separations 

Received by Sample Storage Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep Prep Separations 

Work Order# 

Lab Deadline 

Sample 
Fraction 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

UUISO- Level4 

HP 210 I 270 Storage 
Location 

47 

so 
40 

55 

40 

43 

51 

44 

49 

45 

48 

50 

41 

Initials 

51.3 

51.3 

51.3 

51.3 

51.3 

51.3 

51.3 

51.3 

51.3 

51.3 

51.3 

Date 

,).,-10, E---+%1~~ 
0 

?PO /1--lr 13ov 
:>ufl ~ 'J-'1--1 ~ tn~U1 

'7 r~t-----ft (;(\ tw CZ/yf,~ J:l3o 



EBERLINE 
SERVICES 

Oak Ridge laboratory 

Internal 
Chain of 
Custod 

Comments 

Run Gamma 1st ASAP!!! 

Samples are re-log of 15-06117, fractions 04-16 only 

Location (circle one) 

Received by ~ Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep Separations 

Received by Sample Storage Rough Prep Prep ~ 
Relinquished by Sample Storage Rough Prep Prep 

Received by Sample Storage Rough Prep Prep 

Relinquished by Sample Storage Rough Prep Prep Separations 

Received by Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep Prep Separations 

Received by Sample Storage Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep Prep Separations 

Received by Sample Storage Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep Prep Separations 

Received by Sample Storage Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep Prep Separations 

ThiSO - Level 4 

Sample HP 210 I 270 Storage 
Fraction Detector Activity Location 

04 47 51.3 

OS so 51.3 

06 40 51.3 

07 51.3 

08 51.3 

09 51.3 

51.3 

51.3 

51.3 

51.3 

14 51.3 

15 51.3 
-----

16 51.3 

Initials Date 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 



. 
EBERLINE 

SERVICES 

Oak Ridge Laboratory 

Comments 

Internal 
Chain of 
Custody 

Report Ac228, Bi214, K40, Pa231, Pb21 0/214 & true positives. 

Run Gamma 1st ASAP!!! 

Samples are re-log of 15-06117, fractions 04-16 only 

Location (circle one 

Received by ~ ~p Prep Separations 

-- ----

~' 
----

Relinquished by Sample Storage Prep Separations 

Received by Sample Storage Rough Prep Prep Separations 

... 

Relinquished by Sample Storage Rough Prep Prep Separations 

Received by ~e Rough Prep Prep Separations 

... 

Relinquished by Sample Storage Rough Prep Prep Separations 

Received by Sample Storage Rough Prep Prep Separations 

Relinquished by Sample Storage Rough Prep Prep Separations 

Received by Sample Storage Rough Prep Prep Separations 

·---- ---- - - -------- - - - -·- --- -
Relinquished by Sample Storage Rough Prep Prep Separations 

Received by Sample Storage Rough Prep Prep Separations 

.. ----- -----

Relinquished by Sample Storage Rough Prep Prep Separations 

Received by Sample Storage Rough Prep Prep Separations 

.... 

Relinquished by Sample Storage Rough Prep Prep Separations 

Work Order# 

Lab Deadline 

Analysis 

Sample Matrix 

Sample 
Fraction 

04 

OS 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

Count Room /36'0 
Cooot Room CJ7j{; 
~~ 

······~ ! 
~untRo~ 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

Count Room 

-- -

Count Room 

Count Room 

Count Room 

15-08105 
9/15/2015 

Gamma - Level 4 
Air Filter 

HP 210 I 270 Storage 
. Detector Activity Location 

51.3 

51.3 

40 51.3 

55 51.3 

40 51.3 

43 51.3 

51 51.3 

44 51.3 

49 51.3 

45 51.3 

48 51.3 

50 51.3 

41 51.3 

Initials Date 

\{,__,;;~ 
. / 

f>-)J,.-L5 1-. 
h5<~ 

. 
~:VZ-(<h i 

i 

~2' ~r.,_IC f-" 
\1) ~ IL5JIIJ c:>~t'-1 

... 

---- - ........ 



SECTION II 

SAMPLE ACKNOWLEDGEMENT 



il~lt] 
'i,,~, 

~~~~ 
IS; 

"""' ~;£1 

Client Name 1-----. - ---------------

Auxier & Associates, Inc. 

r- Projec~_ "!arTie_ 

WESTLAKE 

lnternaiiD Client lD 

01 LCS 

02 BLANK 

03 DUP 

04 ENGWESAOOl 

OS ENGWESA002 

06 ENGWESA003 

07 ENGWESA004 

OS ENGWESA005 

09 ENGWESA006 

10 ENGWESAOO? 

11 ENGWESAOOS 

12 ENGWESA009 

13 ENGWESAOlO 

14 ENGWESAOll 

15 ENGWESA012 

16 ENGWESA013 

~ EBER~~!)Ic~ 
Sample Log In Report 

Contract/PO Project_ Type 
-

WESTLAKE Environmental 

ClientWO Sample Disp 

WESTLAKE LANDFILL AIR H 

Sample Date Matrix Storage 

08/26/15 AF 51.3 

08/26/15 AF 51.3 

08/26/15 AF 51.3 

06/24/15 12:15 AF 51.3 

06/24/15 09:40 AF 51.3 

06/24/1510:40 AF 51.3 

06/24/15 11:40 AF 51.3 

06/23/1510:30 AF 51.3 

06/24/15 13:00 AF 51.3 

06/23/15 09:38 AF 51.3 

06/23/1511:25 AF 51.3 

06/23/15 13:26 AF 51.3 

06/23/1514:10 AF 51.3 

06/23/15 08:59 AF 51.3 

06/23/15 14:50 AF 51.3 

06/23/15 15:30 AF 51.3 

Totals Per Analysis (non QA samples) 

Oak Ridge Laboratory 
601 Scarboro Rd. 
Oak Ridge, TN 37830 

Voice: (865) 481-0683 
Fax: (865) 483-4621 

Date Received Required Turnarou~~_Days "0 0 0. 
- -- ---- ------ +-- -

08/25/2015 28 15-08105 
Lab Deadline Internal Deadline •• 0 

09/15/2015 09/21/2015 09/22/2015 
• 0 0 E 
E "' "' i" • :c 5 

"' ~ :J 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

X X X 3 

0 

0 

0 

0 

13 13 >3 0 
0 ' 

0 0 : 0 0 ' 0 0 i 0 0 : 0 0 : 0 0 0 0 0 0 0 0 ; 0 

Invoice Accounts Payable Report Data Marsha Joseph 

Auxier & Assocmtes, Inc Auxier & Associates, Inc 

9821 Cogdill Drive #1 9821 Cogdill Drive #1 

Knoxville_ TN 37932 Knoxville, TN 37932 

Voice 865-675--3669 Voice 865---675--3669 

e~ 865-675--3677 Fax 865-675--3677 

Contact Cecilia Greene 

Voice 865-675-3669 

e~ 865-675-3677 

Printed: 8/26/2015 2:15 PM 



STANDARD OPERATING PROCEDURE MP..Q01, Rev. 13 

Effective: 10131113 
Page 13of15 Sample Receiving 

Eberline Services- Oak Ridge Laboratory 

SAMPLE RECEIPT CHECKLIST 

1 5 - 0 8 1 0 5 MP-001-2 

WORK ORDER# __________________ _ 

SAMPLE MATRIX/MATRICES: 

WERE SAMPLES· 

Received in good condition? 

If aqueous, properly preserved 

WERE CHAIN OF CUSTODY SEALS 

Present on outside of package? 

Unbroken on outside of package? 

Present on samples? 

Unbroken on samples? 

Was chain of custody present upon sample receipt? 

(CIRCLE ONE OR BOTH) 

AQUEOUS~ 
(CIRCLE EITHER YES, NO, OR N/A) 

@ N 

({) N N/A 

(J N 

(i) N 

~ N 

(;) N 

I ('ry N 

IF THE RESPONSE TO ANY OF THE ABOVE IS NO, A DISCREPANT SAMPLE RECEIPT REPORT 
(DSR) HAS BEEN ISSUED. 

REMARKS: ______________________________________________________ _c 

DATE ff"' 2-~ [ f 

Copy No. _____ __ Radiochemistry Services 



SECTION III 

CASE NARRATIVE 



EBS-OR-39705 

September 25,2015 

Marsha Joseph 
Auxier & Associates, Inc. 
9821 Cogdill Road #I 
Knoxville, TN 3 793 2 

SAMPLE RECEIPT 

CASE NARRATIVE 
Work Order#' 15-08105-0R 

EBERLINE ANALYTICAL CORPORATION 

601 SCARBORO ROAD 

OAK RIDGE, TENNESSEE 37830 

PHONE (865) 481-0683 

FAX (865) 483-4621 

This work order contains thirteen air filter samples relogged 08/25/2015 at the request of the client. 
These samples were analyzed for Isotopic Uranium, Isotopic Thorium, Actinium-227 (reported from 
Thorium-227) and by Gamma Spectroscopy. 

CLIENT lD LAB lD CLIENTID LABID 

ENGWESAOOI 15-08105-04 ENGWESA008 15-08105-11 
ENGWESA002 15-08105-05 ENGWESA009 15-08105-12 
ENGWESA003 15-08105-06 ENGWESAOIO 15-08105-13 
ENGWESA004 15-08105-07 ENGWESAOII 15-08105-14 
ENGWESA005 15-08105-08 ENGWESA012 15-08105-15 
ENGWESA006 15-08105-09 ENGWESA013 15-08105-16 
ENGWESA007 15-08105-10 

ANALYTICAL METHODS 

Isotopic Uranium was analyzed using Method EML U-02 Modified. Isotopic Thorium was analyzed 
using Method EML Th-01 Modified. Gamma Spectroscopy was performed using Method LANL ER-130 
Modified. 

ANALYTICAL RESULTS 

Combined Standard Uncertainty is reported at 2-sigma value. 

Minimum Detectable Activity (MDA) values for data represented in this report are sample-specific. 
MDA measurements are determined based on factors and conditions including instrument settings, aliquot 
size and matrix type. 

Page I of3 



ANALYTICAL RESULTS CONTINUED 

ISOTOPIC URANTIJM 

Samples were prepared by digestion of filter media using mixed acids followed by subsequent dilutions. 
Aliquots from dilutions were taken and Uranium was selectively extracted by ion exchange. Uranium was 
eluted, micro-precipitated and mounted on micro-porous filter media. Sample activities were then 
determined by alpha spectroscopy using energy specific regions of interest for Uranium-234, Uranium-
235 and Uranium-238. Chemical recovery was determined by the use of a Uranium-232 tracer. Activity 
of the Uranium-232 tracer was determined by alpha spectroscopy using an energy specific region of 
interest. 

Samples demonstrated acceptable results for all Uranium analyses. Chemical recovery was acceptable for 
all samples. The Uranium-234, Uranium-235 and Uranium-238 method blank demonstrated acceptable 
results. Results for the Uranium-234 and Uranium-235 duplicate demonstrated a high relative percent 
difference; however, normalized difference is within acceptable limits for the analytical technique. 
Results for the Uranium-238 duplicate demonstrated an acceptable relative percent difference and 
normalized difference. Results for the Uranium-234 and Uranium-238 laboratory control sample 
demonstrated an acceptable percent recovery. 

ISOTOPIC THORIUM 

Samples were prepared by digestion of filter media using mixed acids followed by subsequent dilutions. 
Aliquots from dilutions were taken and Thorium was selectively extracted by ion exchange. Thorium was 
eluted, micro-precipitated and mounted on micro-porous filter media. Sample activities were then 
determined by alpha spectroscopy using energy specific regions of interest for Thorium-227, Thorium-
230 and Thorium-232. Chemical recovery was determined by the use of a Thorium-229 tracer. Activity of 
the Thorium-229 tracer was determined by alpha spectroscopy using an energy specific region of interest. 

Samples demonstrated acceptable results for all Thorium analyses. Actinium-227 results were reported 
from Thorium-227 assuming secular equilibrium. Chemical recovery was acceptable for all samples. 
The Thorium-227, Thorium-230 and Thorium-232 method blank demonstrated acceptable results. 
Results for the Thorium-232 duplicate demonstrated a high relative percent difference; however, 
normalized difference is within acceptable limits for the analytical technique. Results for the Thorium-
230 duplicate demonstrated an acceptable relative percent difference and normalized difference. Results 
for the Thorium-230 and Thorium-232 laboratory control sample demonstrated an acceptable percent 
recovery. 

GAMMA SPECTROSCOPY 

Air Filters for Gamma Spectroscopy analysis were prepared by transferring directly to standard geometry 
containers. Samples were counted on High Purity Germanium (HPGe) gamma ray detectors. 

Samples demonstrated acceptable results for all gamma-emitting radionuclides as reported. The method 
blank demonstrated acceptable results for all radionuclides as reported. Results for the Beryllium-7, 
Potassium-40 and Lead-210 replicate demonstrated an acceptable relative percent difference and 
normalized difference. Results for the Cobalt-60 and Cesium-137 laboratory control sample 
demonstrated an acceptable percent recovery. 

Page 2 of3 



CERTIFICATION OF ACCURACY 

I certify that this data report is in compliance with the terms and conditions of the Pnrchase Order, both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hard copy data package has been authorized by the cognizant project manager or his/her 
designee to be accurate as verified by the following signature. 

M.R. McDougall 
Laboratory Manager 

Date: 9/25/2015 

} 

Eberline Analytical wants and encourages your feedback regarding our performance providing radioanalytical services. Please 
visit http://www.cberlincservices.com/clicnthtm to provide us with feedback on our services. 

Page 3 of3 



SECTION IV 

ANALYTICAL RESULTS SUMMARY 



~!~rr/i 
!I~~~ 
''"" l~;;':!t:i' 

J!uc·,'b\· 

""\r~~ 

Printed: 9/25/201512:05 PM 

Eberline Analytical 
Final Report of Analysis 

Page 1 of7 

Report To- Work Order Details· 

Marsha Joseph I soG 15-08105 

l=:==t~~~~?~m~1ii""~'~==~::~~:: ~ rA~at::p~f:~f~~~I~!~~i\NI<~ENf/\C~~ ~~~~~~~~-~ ~~~~~~---- -
Lab Sample ~ Client I Sample Receipt Analysis I Batch I A I I M h d I R I cu Report 
ID Type ! ID Date Date Date ! ID I na yte et o I esu t CSU MDA CV Units 

15-08105-01 LCS KNOWN 08/26/15 00:00 1 8/25/2015---r 8/27/2015 15-08105 Cobalt-60 LANL ER-130 Modified 9.82E+03 3.93E+02 ! T pCi/s 

15-08105-01 LCS KNOWN i 8/25/2015 i 8/27/2015 15-08105 Cesium-137 LANL ER-130 Modified 6.23E+03 2.49E+02 I ! pCi/s 

LCS SPIKE 08/26/15 00:00 8/25/2015 8/27/2015 15-08105 Cobalt-50 LANL ER-130 Modified 1.11E+04 1.30E+03 1.42E+03 ; 1.80E+02 1.05E+02 pCi/s 

LCS SPIKE 08/26/15 00:00 8/25/2015 8/27/2015 15-08105 Cesium 137 LANL ER-130 Modified 6.81E+03 1.04E+03 1.10E+03 ! 1.18E+02 5.80E+01 : pCi/s 

i j 
.MBL~ BLANK 8/25/2015 I 8/27/2015 15-08105 Aclioiom 228 LANL ER-130 Modified 3.79E•OO 7.57E•OO i.-S8E;oo- I 128E•01 1 5.90E•OO 1 pCif~ 

15-08105-02 MBL BLANK 08/26/15 0000 8/25/2015 8/27/2015 15 08105 LANL -8.31E•OO 1.46E•01 1.46E•01 1 2.08E•01 I 9.84E•OO I pCi/e 

15 08105-02 MBL BLANK 08/26/15 00:00 • 8/25/2015 8/27/2015 15 08105 Bismuth-214 LANL 1.77E+OO 4.80E+OO _ 4.80E+OO i 6.66E+OO 3.16E+OO pCi/s 

15-08105-02 MBL BLANK 08/26/15 00:00 i 8/25/2015 8/27/2015 15-08105 Potassium-40 LANL 2.29E+01 2.17E+01 ) 2.17E+01 ! 4.28E+01 1.92E+01 pCi/s 

15-08105-02 MBL BLANK i 8/25/2015 i 8/27/2015 15-08105 Pm,dioiom 231 LANL -2.476•01 4.56E•01 4.56E•01 6.81E•01 3.26E•01 1 pCi/e 

J2 MBL BLANK 08/26/15 00:00 i 8/25/2015 i 8/27/2015 15-08105 Lead-210 LANL ER 130 Modified 1.94E+01 1.69E+01 : 1.69E+01 2.69E+01 1.32E+01 pCi/s 

15-08105-02 MBL BLANK 08/26/1500:00 ! 8/25/2015: 8/27/2015 15-08105 Lead-214 LANLER-130Modified 3.75E+OO 3.01E+OO 3.02E+OO 5.11E+OO i 2.45E+OO i pCifs 

·--~ ~ ~~ ~~~- i 
15---08105-03 DUP ENGWESA001 06/24/1512:15 8/25/2015 : 8/27/2015 15-08105 Actinium-228 LANL ER-130 Modified 5.00E+OO 7.16E+OO 7.16E+OO 1.17E+01 5.42E+OO pCifs I 
15-08105-03 DUP ENGWESA001 06/24/1512:15 8/25/2015 8/27/2015 15-08105 LANL ER 130 Modified 2.60E+03 2.80E+02 3.10E+02 8.00E+01 : 3.87E+01 pCi/s I 
15-08105-03 DUP "··-~~ 06/24/1512:15 8/25/2015 8/27/2015 15-08105 LANL ER 130 Modified -8.00E-01 4.36E+OO 4.36E+OO 6.37E+OO i 3.03E+OO pCl!s 

15 08105-03 DUP 06/24/1512:15 8/25/2015 ~ 8/27/2015 15---08105 LANL ER~130 Modified 3.98E+01 2.64E+01 -·~-'-6~E+01_ 4.84E+01 2.23E+01 pCils 

DUP ENGWESA001 06/24/1512:15 8/25/2015 8/27/2015 15-08105 Protactinium 231 LANL ER-130 Modified 2.88E+O 5.71E+01 5.71E+01 9.39E+01 i 4.53E+01 ~ pCi/s 

15-08105-03 DUP 06/24/1512:15 8/25/2015 8/~7/2015 15 08105 Le~-c::~:~ LANL ER 130 Modified 4.15E+02 5.41E+01 5.81E+01 i 5.24E+01 2.57E+01 : pCi/s 

1 15-08105 03 DUP 06/24/1512:15 8/25/2015 8/27/2015 15-08105 Lead 214 LANL ER-130 Modified .04E+OO 3.06E+OO --~_._06E+OO 5.14E+OO 2.46E+OO i pCi/s 

I ~ ~~ 1 ~ i 
~-·~·-·~~ •nn• 06/24/15 12:15 8/25/2015 8/28/2015 15-08105 Actinium-228 LANL ER-130 Modified 8.55E-01 7.88E+OO '.88E+OO : 1.20E+01 5.60E+OO ! pCi/~ 
CI~'VVVCQI--'\UU I 

"""~ 

06/24/1512:15 8/25/2015 8/28/2015 15-08105 LANL ER-130 Modified 2.26E+03 2.53E+02 2.78E+02 7.29E+01 3.52E+01 ; -~~-~s"'·"" 

06/24/1512115 8/25/2015 8/28/2015 15-08105 Biemolh-214 LANL ER-130 Modified 2.11E•OO 4.43E•OO 4.43E•OO 6.88E•OO 3.29E•OO -· - pCi/e 
ENGWESA001 - ----~· .. ·-~ 
~-,~•••~~•nn• 

06/24/1512115 8/25/2015 8/28/2015 15-08105 ;;;,.,;,m-40 LANL 3.35E•01 2.61E•01 262E•01 475E•01 2.19E•01 i pCi/e 

06/24/1512:15 8/25/2015 8/28/2015 15-08105 Protactinium-231 LANL _ 3:17~+0_1 5.65E+01; 5.66E+01 9.39E+01 4.53E+01 i pCils 

::;o;·;:OAOO; 06/24/1512115 8/25/2015 8/28/2015 15-08105 leod-210 LANL 3.81E•02 5.10E•01 5.47E•01 5.08E•01 2.49E•01 : pCi/e 
CI~'UVVL..;lr\VV I 

ENGWESA001 
~,,,-.,,,,--_.,,M,. c:<o;·;:OAOo; 06/24/1512115 8/25/2015 8/28/2015 15-08105 leod-214 LANL ER-1: 5.32E•OO 4.91E•OO j 4.92E•OO 8.09E•OO 3.93E•OO · pCi/e 

3 ENGWESA002 8/25/2015 8/27/2015 15-08105 LANL ER 130 Modified 3.33E•OO 5.24E•OO 5.24E•OO 8.70E•OO 4.02E•OO i pCi/> I TRG " 
~RG ENGWESA002 8/25/2015 8/2712015 15-08105 LANL ER 130 Modified 2.82E+03 3.10E+02 3.42E+02 7.22E+01 3.51E+01 pCils I TRG " "RG ENGWESA002 06/24/15 09:40 8/25/2015 8/27/2015 15-08105 Bismuth-214 LANL ER-130 Modified 3.73E+OO 3.59E+OO ! 3.60E+OO 5.79E+OO 2.77E+OO pCi/s TRG I 

<G ENGWESA002 8125/2015 8/27/2015 15-08105 LANL ER-130 Modified 4.21E•01 2.19E•01 ! 2.20E•01 4.12E•01 1.92E•01 ' pCUe TRG I 

~G ENGWESA002 06/24/15 09:40 8/25/2015 8/.:<7/2015 15-08105 LANL ER-130 Modified -1.02E-i-01 5.32E+01 i 5.32E+01 8.12E+01 3.93E+01 ~ pCi/s TRG I 

15-081 o5-o5 .. l .G ::::~;~·::::::::;:,:;:;~ 06/24/1509:40 8/25/2015: 8/.:<7/2015 15-08105 Lead-210 LANLER130Modified 4.18E+02 5.07E+01 i 5.50E+01 5.27E+01 2.60E+01 pCifs TRG Er~'-"VVL.-.>r·wv.<. 

15-08105-05 TRG ENGWESA002 ~··~···~.-..•nnn 06/24/15 09:40 8/25/2015 j_ 8/27/2015 15-08105 Lead 214 LANL ER-130 Modified 4.83E+OO 3.59E+OO j_ 3.60E+OO 5.19E+OO j_ 2.50E+OO pCi/s 

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected AcUvity;LCS=Laboratory Control Sample; MBL=B!ank; OUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original; CV=Critical Value 
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Report To: Worl< Order Details: 

Eberline Analytical 
Final Report of Analysis 

15-08105 
1 l'v1<!rsha_Jo•;eph__ __ -----------------I------- ____ _____ soG: 

WESTLAKE "'~u~!~~ & Associate~J-~£-· .. .,._. __ .. ,. _ 
l--------_!l82~_(;()l!cliii__Drive #1 ~-~-------

J::~?if!.~t:·. 0 

-~---j Analysis Ca_tegoiJic _____ [~\fi_B_QNMENTAL 

Sample ~ 
Type 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

-~--~ 

Knoxville, TN 37932 Sample Matrix: i AF 
Client I Sample Receipt Analysis Batch ~ 

ID I Date Date Date ID ! 
I Analyte Method Result cu csu MDA cv Report 

Units 

ENGWESA003 \lGWESA003 I 06f24t1510:40 8/25/2015 I 8f27f2015 15-08105 Actlnium-228 LANL ER-130 Modified 4.94E+OO 5.31E+OO 5.31E+OO i 9.21E+OO : 4.22E+OO pCi/s 
-----~~~ 

ENGWES \JGWESA003 I 06/24/1510:40 8f25/2015 j 8/27/2015 15-08105 LANL ER-130 Modified 2.53E+03 2.64E+02 2.94E+02 i 5.21E+01 2.50E+01 pCi/s 

ENGWESA003 I 06/24/1510:40 8/25/2015 8/27/2015 15-08105 Bismuth-214 LANL ER-130 Modified 2_36E+OO 3.33E+OO 3.33E+OO ! 5.34E+OO 2.53E+OO pCi/s 1 EN 

ENGWESA003 ! 06/24/1510:40 8/25/20151 8/27/2015 15-08105 Potassium-40 LANLER-130Modffied 3.25E+01 2.14E+01 2.15E+01 ] 4.08E+01 1.86E+01 pCi/s I E 

-~~GWESA003 J ... -~~~~~L~S.-~9.:40 8/25/2015 ! 8/27/2015 15-08105 I P1 LANL ER-130 Modified -2.01E+01 6.57E+01 6.57E+01 9.40E+01 · 4.57E+01 ; pCi/s I 
~NGWESA003 06/24/1510:40 8/25/2015 8/27/2015 15 08105 Lead 210 LANL ER-130 Modified 4.34E+02 5.90E+01 6.31E+01 J 6_33E+01 3.13E+O : pCi/s 

ENGWE! 

EN 

E ENGWESA003 06/24/1510:40 8/25/2015 8/27/2015 15-08105 Lead-214 LANL ER 130 Modified 1.39E+OO 3.53E+OO 3.53E+OO 5.32E+OO 2.56E+OO i pCi/s 

' . 
FNGW ENGWESA004 06/24/15 11:40 8/25/2015 8/28/2015 15-08105 Actinium-228 LANL ER-130 Modified 7.87E+OO 6.16E+OO 6.17E+OO ' 1.03E+01 4.81E+OO pCi/s 

I 15-08105-07 TRG t ENGWESAQQ4~-~- 06/24/1511:40 8f25/2015 8/28/2015 15-08105 LANL ER-130 Modified 3.01E+03 3.28E+02 ; 3.62E+02 j 9.40E+01 4.60E+01 pCi/s 

-15~08105-07 TRG EN"GWESA004 -- 06/24/15 11:40 8125/2015 8/28/2015 15-08105 Bismuth-214 LANL ER=13o Modified·-· 6.19E+OO 3.79E+OO 3.80E+OO ~ 6.22E+OO i 2.99E+OO pCi/s 

~os:a7 TRG 06/24/1511AO 8/25/2015 8/28/2015 15"'8105 LANL 4.54E•01 2.24E•01 2.25E•01 l 4.22E•01 ' 1.97E•01 pCi/< 

15-08105-07 TRG 06/24!1511AO ! 8/25/2015 8/28/2015 15-08105 LANL -1A5E•01 6.57E•01 i 6.57E•01 r 8A2E•01 ' 4.08E•01 pCi/> 

-~-~GWESA004 06/24/1511_:~-~- 8/25/2015- 8/28/2015 15-08105 -~~--~~~:~i~~-= LANL ER-130 Modified 4.54E+02 5.37E+01 5.86E+01 ; 5.40E+01 i 2.67E+01 pCils 

T--Q-6i24i15 .. 11:40- 8/25/2015 8/28/2015 15-08105 Lead-214 LANL ER-130 Modified 3.80E+OO 3.82E+OO 3.82E+OO 5.36E+OO I 2.59E+OO pCi/s 
TRG E --

E> TRG I . ------·-
TRG 

~a-~-~~ 

\JGwEsAoo5 06/23/151~:39.... 8/25/2015 8/28/2015 15-08105 Actinium-228 LANL ER-130 Modified 5.38E+OO 5.71E+OO 5.71E+OO : 9.80E+OO: 4.52E+OO J;Cl/; 
TRG \JGWESA005 06/23/1510:30 8/25/2015 8/28/2015 15-08105 LANL ER-130 Modified 2.31E+03 2.44E+02 2.71E+02 6.88E+01 ! 3.33E+01 pCi!s ENG 

\JGWESA005 .~ .... "'------~ 06/23/1510:30 8/25/2015 8/28/2015. 15-08105 LANL ER-130 Modified 3.22E-01 3.42E+OO 3.42E+OO 5.20E+O 2.46E+OO pCi!s 

15-08105-08 TRG , E-NG'WESA005 06/23/15 10:30 8/25/2015 8/28/2015 15-08105 LANL ER 130 Modified . 3.36E_+O 2.21 E+01 2.21 E+01 4.18E+01 1.91 E+01 pCi/s 
--------~~ ··---~+~-~--~--- --- ----··----------

TRG E 

15-08105-08 TRG , ENGWESA005 06/23/1510:30 8/25/2015 8/28/2015 15-08105 Protactinium-231 LANL ER-130 Modified 3.58E+01 5.90E+01 5.90E+01 8.91E+01 ( 4.32E+01 pCi/s 

15:"08105-08 l TRG 1 ENGWESAoo5 06/23/1510:30 8/25/2015 8/28/2015 15-08105 Lead-210 LANL ER-130 Modified 1 3.97E+02 5.23E+01 I 5.61E+01 5.26E+01 2.60E+01 pCi/s 

15-08105-08 1 _;RG ~~=-~!.'!~w~-s~~~5 _ ~ ____ ---~~·~~ ____ ?.~~L23/15 10:30 8/25/2015 8/28/2015 15-08105 ___ L_~~~~-~~~ ~ LANL E'::2~~~odi!i:~, 1.55E+OO 3.36E+oo 3.36E+OO 5.10E+OO 2.46E+oo pCits 

~t~-= ' : ' 
-;JENGWESA006 ---~- ----··-·--- 06/24/15 13:00 8/25/2015 8/28/2015 15 08105 Actinium-228 LANL ER-130 Modified 2.89E+OO i 8.75E+OO 8.75E+OO 1.47E+01 [ 6.74E+OO pCi/s TRG E 

~\NESAOQ6___ 06/24/1513:00 . 8/25/2015 8/28/2015 15-08105 ~~~~~.2'~~-~n;_7__ LANLER-130Modffied ..... -~.74E+02 1.52E+02 1.53E+02 9.93E+01 : 4.80E+01 pCi/s 

\lGWESA006 06/24/15 13:00 8/25/2015 I 8/28/2015 15-08105 Bismuth-21~ LANL 5.70E+OO 9.38E+OO 9.39E+OO 8.35E+OO 3.95E+OO pCi/s 
TRG ENG WE 

TRG 
-~ 

\lGWESA006 06/24/1513:00 ! 8/25/2015 I 8/28/2015 15-08105 Potassium-40 LANL ER-1: -3.03E+OO 2.84E+01 2.84E+01 ; 4.68E+01 2.06E+01 pCi/s 

-~~GViJESA006 06/24/1513:00 8/25/2015 8/28/2015 15-08105 Protactiniu~231' LANL ER-130 Modified 3.87E+01 6.36E+01 6.36E+01 1.02E+02 4.90E+01 pCi/s 
TRG 

TRG 

TRG 'GWESA006 I 06/24/15 13<00 8/25/2015 8/28/2015 15-08105 Lead210 LANL ER-130 Modffied 4.39E•01 2.72E<01 2 73E<01 ' 4.45E•01 2.18E<01 pCi/> 

TRG E \JGWESA006 I 06/24/15~~ 1508105 Lead-214 __ , .. LANLER-130Modffied 3.70E+OO ~ ~ 6.76E+OO 3.24E+OO pCi/s 

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimat Detected Activity;LCS=Laboratory Control Sample; MBL=Biank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original; CV=Critical Value 
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Eberline Analytical 
Final Report of Analysis 

L•b 
ID 

l Sample 

Type 
Client 

ID 

Report To: Work Order Details; 

IV!arsha JoseJ>h + ......... ~uxier~ Assc:>ciates, Inc. Project:' WESTLAKE 
SDG: 15-08105 

Analysis Category:! ENVIRONMENTAL -----~--~-f----~9821Co_g_<lili_D_r~v_e #1_ __ _ 
Knoxville, TN 37932 ~--s;;;:;p{e Matrix:T-~AF--.~~~---· 

Sample 

Date 

Receipt 
Date 

Analysis Batch 
Date !D 

Analyte Method Result cu csu ! 
: MDA cv Report 

Units 

15-08105--10 TRG ENGWESA007 ·-~~~··~· '""·~·····~ 06/23/15 09:38 8/25/2015 8/28/2015 15-08105 Actinium-228 lANL ER-130 Modified 7.41 E+OO ; 6.19E+OO . 6.20E+OO 1.02E+01 ~!~.~-~-~0 _ _ pCi/s J 
10 j 11w _ ~ ENGWESA007 '"" -~~~~:~~5 09:38 8/25/2015 8/28/2015 15-08105 ---~:_21~i_':J~rJl •. ?."~ "---:LANL ER-130 Modified 2.55E+03 2.69E~~-~ __ j___~.OOE+02 6.46E+01 3_14E+01 ~p_t::i~s-

~~..-.. ENGWESA007 06/23/1509:38 8/25/2015 8/28/2015 15-08105 Bismuth-214 LANLER-130Modified 1.53E+OO 2.94E+OO j 2.94E+OO 4.63E+OO 2.20E+OO pCVs 
15-08105-10 TTT 

15-os-105~1r;i "u 
TRG ENGWESA007 06/23/1509:38 8125/2015 8/28/2015 15-08105 Po~;;ium-40 LANL ER-130 Modified 2.28E+01 2.03E+01 2.04E+01 3.63E+01 1.67E+01 pCi/s 

TRG ENGWESA0o7 - 06/23/15 09:38 8/25/2015 8/28/2015 15--08105 Protactinium-231 LANL ER-130 Modified -1.79E+01 4.47E+01 [ 4.47E+01 7.06E+01 3.41E+01 pCi/s 

15 08105-10 TRG ENGWESA007 8/25/2015 I 8/28/2015 15-08105 Lead 210 LANL ER-130 Modffied 4.34E+02 : 5.05E+01 j 5.52E+01 4.02E+01 1.98E+01 pCi1s 

15-08105-10 TRG ENGWESA007 06/23/15 09:38 8/25/2015 8/2812015 15-08105 Lead-214 LANL ER-130 Modffied 1.58E+00 2.55E+OO 2.55E+00 4.29E+OO 2.06E+OO i pCils 

' ' 
15--08105-11 TRG ------------ 06/23/1511:25 l 8/25/2015 8/28/2015 15-08105 Actinium-228 LANL ER 130 Modified 1.86E+OO 625E+OO : 6.25E+OO 9.74E+OO 4.54E+OO : -PCi/~-

~;5:Q8·;0S-11 TRG 06123115 1 U5 i 812512015 812812015 15-08105 LANL ER-130 Modmed 2.61E•03 2.87E•02 3.17E•02 5.96E•01 2.88E•01 pCil' 

15-08105-11 TRG ENGWESA008 _ -~- 06/23/1511:25 8/25/2015 8/28/2015 15-08105 Bismuth-214 LANLER-130Modified 9.43E+OO 3.92E+0? .... ; .... 3.95E+OO 6.62E+OO 3.18E+OO __ _P_Ci/~ 
-·i5~(i8105-1-1- ~T~ ~~ENGWEsAOOB~-~--- ~- -. 06/23/15 11:25 8/25/2015 8/28/2015 15--08105 Potassium-40 LANL ER-130 Modified 3.16E+01 2.35E+01 ! 2_35E+01 4.15E+01 1.93E+01 --. pCi/s _____ -

15-08105-11 t TRG~ ENGWESA008 ---- 06/23/1511:25 8/25/2015 8/28/2015 15--08105 LANLER-130Modified -3.84E+01 6_55E+01 i 6.56E+01 8.10E+01 3.92E+01 pCi/s 

_15--08_1~~1~ -t~--TRG_ -~!::i~~-E~~~8 _ ~~-~ ~ 06/23/1511:25 8/25/2015 1 8/28/2015 15--08105 Lead-210 LANL ER-130 Modified 3.88E+02 5.22E+01 5.58E+01 6.11E+01 3.02E+01 pCils 

15--08105-11 TRG ' ENGWESA008 06/23/1511:25 8/25/2015 ~ 8/28/2015 15--08105 Lead-214 LANL ER-130 Modified 2.47E+OO 3.67E+OO 3.67E+OO 5.08E+OO 2.45E+OO pCils 

~--·- I - ------ , 
~-5-0~~~~-~--t-rRG ENGWESA009 ·~---"" .. _ 06123/1513:26 8/25/2015 I 8/28/2015 15--08105 --- LANL ER-130 Modffied -2.69E-01 6.59E+OO ; 6_59E+OO 1.01E+01 4.66E+OO .?~~i!: ____ _ 

15-08105-12 TRG ENGWESA009 06/23/1513:26 8/25/2015 i 8/28/2015 15-08105 Beryllium-7 LANL ER 130 Modified .75E+03 1.90E+02 1 2.10E+02 6.80E+01 3.29E+01 ·pci/~-

~a:!Qs.-12 TRG ENGwESA009 -- ·-·-- ---- 06/23/15 13:26 8/25/2015 8/28/2015 15-08105 LANL ER 130 Modffied 2.22E+OO 3.28E+OO 3.28E+OO 5.27E+00 2.50E+OO pCi1s 

~~~~~-~8105='12 TRG ENGWESA009 .. _ 06/23/1513:26 8/25/2015 8/28/2015 15-08105 LANL ER 130 Modffied 2.18E+01 2.31E+01 2.31E+_~1 3.98E+01 1.81E+01 pCi/s 

~1i08105~12- .... TRG- ENGWESA009 . 06/23/1513:26 8125/2015 8/28/2015 15-08105 Protactinium-231 LANL ER-130 Modified 1.98E+01 5.54E+01 j -~:_54E+01 8.32E+01 4.02E+01 pCi/s 

1 -12 TRG EN-G'w-ESA009 -····--- 06/23/1513:26 8/25/2015 8/28/2015 15--06105 Lead 210 -·- LANL ER-130 Modified 3.03E+02 4.75E+01 5.00E+01 5.77E+01 2.85E+01 pCi/s 

I 15-08105-12 TRG 06/23/15 13:26 8/25/2015 8/28/2015 15-08105 Lead-214 LANL ER-130 Modified 1.47E+OO 3.30E+OO j 3.30E+OO 4.97E+OO 2.39E+OO pCi/s 

: 
'RG 06/23/1514:10 6/25/2015 8/28/2015 15-08105 Actinium-228 LANL ER 130 Modifted 1.87E+OO 5.91E+OO ! 5.91E+OO 9.25E+OO 4.32E+OO ~pCj/~~ I 15-o6-105-13 
''~"' 

15-06105-13 TRG ENGWESA010 06123/1514r10 812512015 _812812015 15-08105 - LANL ER 130 Modified 2.28E•03 2.43E+02 [ 2.70E•02 6.94E+01 338E+01 pCil' 

~---j ENGWESA010________ _ 06123/1514r10 ,· 812512015 1 812812015 15-08105 Bi,moth-214 LANL ER-130 Modified -8.19E-01 3.46E+OO I 3.46E+OO 5.08E+OO 2.42E+OO ! pCil' 

7CG ENGWESA010 06123/1514r10 8/2512015 i 812812015 15-08105 LANLER-130Modffied 2.09E+01 1.81E+01 ' 1.82E+01 3.27E+01 1.49E+01 ! pCV' 

-----! - f-ENGWESA010 -- ·--- ---- 06/23/1514:10 8/25/2015 8/26/2015 15-08105 n-231 LANL ER-130 Modffied 3.54E+01 ~.:._~~-~-+ .. ?_1_ . 4.46E+01 7.44E+01 3_60E+01 I pCils 

ENGWESA010 ....... -- 0612311514!10 8125/2015 812812015 15-08105 Lead-210 LANL ER-130 Modified 3.96E+02 4.84E+01 i 5.25E+01 4.34E+01 2.13E+01 ! pCV' 

15-08105--13 TOT 

---~--

~~105-13 

15-08105--13 '"" 
15--08105-13 TRG "ENGWESA010 -·· ------- 06/23/1514:10 j_ 8/25/2015 I~~ ~ LANL ER-130 Modified 2.69E+OO 2.39E+OO J. 2.39E+OO ~ ~ pCils 

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MOA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Biank; OUP=Duplicate; TRG=Normal Sample; OO=Duplicate Original; CV=Critical Value 

~ 
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Reporl To: Work Order Details· 

.. fv1ars~h~~o..se~ll_-~-~· . soG. 15-081 05 
Auxier & Associates, In<;,_ ...... ·····~·· ··~····~ ·······~ ~~~~~~-~!'!o~ct:~ ······~~\A/E:§.TLAKE 

Eberline Analytical 
Final Report of Analysis ___ 9!~.!~{;.C>g_clji1Driv.e . .ll_! -----~~-~--- Analysis Category. ~ ENVIRONMENTAL 

Knoxville, TN 37932 Sample Matrix: AF 

Lab I Sample I Client Sample Analysis I Batch ! Anal te I Method Result CU CSU MDA CV Report 

ID Type ID Date Date ! ID y Units 

1 06/23/15 08:59 8/25/2015 B/28/2015 15-08105 LANL ER-130 Modified 5.90E+OO ""T~~ 1.03E+01 ' 4.81E+OO T pCi/s 

15-08105-14 TRG t::l~l>VVt::'>MUI1-w·~-·--· ·--·-· 06/23/1508:59 I 8/25/2015 8/28/2015 15-08105 LANLER-130Modified 2.51E+03 i 2.79E+02 ! 3.07E+02 ! 7.37E+01 j 3.58E+01 : pCi/s 

TRG ENGWESA011 06/23/15 08:59 8/25/2015 8/28/2015 15 08105 Bismuth-214 LANL ER 130 Modified 2.50E+OO 3.78E+OO i 3.78E+OO i 5.92E;QQ·---;- --·2:83f::;_:Q(i-- [ pCi/s 

TRG ENGWESA011 06/23/1508:59 i 8/25/2015 8/28/2015 15-08105 LANLER 130Modified 5.79E+D1 2.35E+01 2.37E+01 i 4.45E+D1 i 2.08E+01 ! pCi/s 

TRG ENGWESA011 06/23/15 08:59 8/25/2015 8/28/2015 15-08105 Protactinium 231 LANL ER-130 Modified 5.37E+01 i 6.19E+01 6.20E+01 : 8.54E+01 : 4.14E+01 I pCils 

-~,-;-0810:5=1-4 TRG ENGWESA011 06/23/1508:59 r 8/25/2015 8/28/2015 15-08105 Lead-210 LANLER-130Modified 4.59E+02 ! 5.80E+01 6.26E+01 6.46E+01 3_20E+01 pCtls I 

15-08105-14~ --=rRG ~---E"NGWESA011 ~~~-~---~--~ww 06/23/15 08:59 I 8/25/2015 8/28/2015 15-08105 Lead-214 LANL ER-130 Modified 3.00E+OO i 3.65E+OO : 3.65E+OO 5.08E+OO : 2.45E+OO pC[fs I 

1508105-15 TRG~ l··:~GwEsAo12 · _-~-=-~- l·aii2311S145o 812512015 812812o15 15-08105 Acticicm-22s LANLER-130Mcditied 1 ·,98E+ool 7.o7E+oo 7o7E+oo u5E+01 1 5.32E;oo~' ·;c;/; 
15-08105 15 mG~ ENGWESPm2~--- -- ' 06/23/15 14:50 8/25/2015 8/28/2015 15-08105 Beryllium-7 LANL ER-130 Modified 2.90E+03 3.07E+02 3.41E+02 7.71E+01 ; 3.73E+01 pCi/s 

1-15-08105-15 TRG- ENGWESA012 ~ ~- 06/23/15 14:50 8/25/2015 8/28/2015 15-08105 Bismuth-214 LANL ER-130 Modified 2.25E+OO I 4.05E+OO 4.05E+OO 6.37E+OO 3.03E+OO pCi/s 

~-~~u~ TRG- 1~-~~~Y:_~ESAD12 - ~~---· ~=- 06/23/15 14:50 8/25/2015 8/28/2015 15-08105 Potassium-40 LANL ER-130 Modified 4.84E+01 i 2.75E+01 2.75E+01 5.16E+01 2.39E+01 pCits 

15-08105-15 l ~ TRG i E~GW~SA012 -~~- 06/23/1514:50 8/25/2015 8/28/2015 15-08105 Protactinium-231 LANL ER-130 Modified 3.06E+01 5.89E+01 5.89E+01 9.78E+01 1 4.72E+01 pCi/s 

15-08105-15 TRG 1 -~NG_\IIJESA012 . _ --·--~~!.~~~1514:50 8/25/2015 8/28/2015 15-08105 Lead 210 lANL ER-130 Modffied 5_39E+02 6.41E+01 6.98E+01 5.35E+01_ -~-----:::3E+01 pCi/s 

15-68105:15~ --r~~-~r·· ENGwES~E~---~-~~-- • - 06/23/15 14:50 8/25/2015 8/28/2015 15-08105 Lead 214 LANL ER 130 Modified 3.89E+OO j 3.39E+OO 3.39E+OO 5.84E+OO : z:s:!~E':~~ pCi/s 

f--;-5-08105-16 TRG t ENGWESAO,.J-· . . 061231151530 I 8125/20151 812812015 15-08105 Acticic·,;;:zza··· LANLER-130Mcdffied 5.84E+OO 5.86E+OO 5.87E+OO 9.67E+OO . 451E+OO i pCil' 

1S:0810516 , - TRG- ENGWEsA013 • ----- 06/23/1515:30 i 8/25/2015 I 8/28/2015 15 08105 LANL ER 130 Modified 2.78E+03 3.06E+02 3.38E+02 7.09E+.61------;- 3.44E+01 I pCi/s 

15-08105-161 WTRG l ENGWEsAD13 ~-- ~~· 06/23/1515:30 8/25/2015 8/28/2015 15-08105 Bismuth-214 LANLER-130Modified 1.65E+OO ! 3.56E+OO 3.56E+OO 5.53E+OO 2.64E+OO pCifs 

15-08105-16+ TRG ! ENG_W~SA013 _ _ _- 06/23/1515:30 8/25/2015 8/28/2015 15-08105 P~~;-;;~·;;;:tQW LANLER-130Modified 4.61E+01 ; 1.89E+01 1.90E+01 3.83E+01 1.77E+01 pCi/s 

~ 15-081-05:.-16 j ~~.9--t--E-NGWEiAo1~~----~---- ----- 06/23/1515:30 8/25/2015 8/28/2015 15-08105 Protactinium-231 - --LANLER--=13QM~difi;;d· -3.37E+01 6.57E+01 6.57E+01 8.12E+01 3.93E+01 pCi/s I 
15-08105-16 i TRGIENGw'ESA013 06/23/1515:30 8/25/2015 8/28/2015 15-08105 Lead-210 LANL ER-130 Modified 4.37E+02 5.48E+01 5.92E+01 6.00E+01 2.97E+01 pCi/s 

·-15-08105-16 _l TRG-1~ENG\NESAo13~-- 06/23/1515:30 8/25/2015 8/28/2015 15-08105 1 Lead:214w-·- LANL ER-130 Modified 5.16E+OO 3.63E+OO ~ ~ 2.54E+OO pCi/s 

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Biank; DUP=Ouplicate; TRG=Nonnal Sample; DO=Duplicate Original; CV=Critical Value 
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Report To: worn Order Details: 

Eberline Analytical 
Final Report of Analysis 

~~Mars"h"~J<>.S<>E._h 
Auxier & Ass_oc~~!~~!.~-~>~-~.:~~-

""~""~""_"9821 Cogdill Drive #1 
Knoxville, TN 37932 

SDG: 15-08105 

,,. 
ID 

Sample 
Type 

Client 
ID 

Sample 
Date 

Receipt Analysis 
Date Date 

Batch 
ID 

Analyte Method Result CU CSU MDA CV Report 
Units 

15-08105-02 MBL BLANK 08/26/15 00:00! 8/25/2015 9!4/2015 T 15-08105 Actinium-227 EML Th-01 Modified 3.67E-02 4.77E-02 --~ 4_79E-02 T 6.60E-02} 5.91E-03 pCils 

DUP ENGWESA002 06/_24/1509:40 -_8/25/2015_~-~=~4/:g-~:--: 15-08105 Actinium227 EML Th-01_~~o~i~~~- 3.21E-01 3.20E-01 __ j_ 3.23E-01 3.75E01 4.20E02 pCiJs 

t:;" TRG ENGWESA001 06/24/15 12:15 8/25/2015 9/4/2015 15"08105 EML Th"01 Modifiod "2.45E"02 9"84E"02 i 9"85E 02 2"53E 01 2"85E"02 pCilo 

I DO ENGWESA002 06/24/15 09.40 8/25/2015 9/4/2015 15"08105 Actioiom 227 EML Th"01 Modifiod 2"76E"01 2"75E"01 " 2"77E 01 3"22E"01 3"61E"02 pCilo 

J TRG 06/24/1510:40 8/25/2015 I 9/4/2015 15-08105 EML _ _!_~-?-~- Modified 3A9E-02 1.03E 01 ' 1.03E 01 2.24E-01 3.86E-02 -?~~~--

1 07 TRG 06/24/15 11:40 8/25/2015 9/4/2015 15 08105 EML Th-01 Modified 7 .45E 02 1.04E 01 ! 1.04E-01 : 1.57E-01 1.76E-02 .. PCif~-

1 TRG """ 06123/1510:30 8/25/2015 9/4/2015 15-08105 EML Th-01 Modifiod 2"13E-01 1"91E-01 1"93E-01 I 204E-01 I 2"29E-02 pCilo 

TRG ENGWESA006 06/24/1513:00 8/25/2015: 9/4/2015 15-08105 EML Th 01 Modified 1.61E-01 1.49E-01 1.50E-01 1.71E-01 2.29E-02 ~ pCi/s 

---~~,;: TRG ENGWESA007 06/23/15 09:38 j 8/25/2015 9/4/2015 15-08105 Actinium 227 EML Th-01 Modified 2.04E-01 1.91 E-01 1.93E 01 2.52E-01 _ 6:31)~~0? pCi/s 

5-11 TRG ENGWESA008 06/23/1511:25 j 8/25/2015 I 9/4/2015 15-08105 Actinium-227 EML Th-01 Modified 1.58E-01 1.68E-01 1.70E-01 ! 2.33E-01 4.80E-02 pCi/s 

15-08105-12 TRG ENGWESA009 ··~'"""~ 06/23/1513:26 8/2512015 : 9/4/2015 15-08105 Actinium-227 EML Th-01 Modified 9.68E-02 1.18E-01 U8E-01 1.43E-01 8.91E-03 pCi/s 

-,-~~~--- ---~EN-GWEsAo10___ _ 0()/23/1514:10 i 8/2512015 i 9/4/2015 15-08105 ----- EML Th 01 Modmed 1.58E-01 1.62E-01 1.63E 01 r 2.16E-01 4.10E-02 pCi/s 

---·--- NGWESA011 06/23/1508:59 8/25/2015 i 9/4/2015 15-08105 Actinium-227 EML Th-01 Modified 6.96E-02 1.19E-01 1.19E-01 : 2.01E-01 1.78E~02 pCi/s 

i ~:~:;·:::::::;:,::~:: _0()/23/1514:50 8125/2015 i 9/4/2015 15-08105 Actinium-227 EML Th-01 Modified 8.61E-03 1.20E-01 1.20E-01 3.44E-01 5.27E~02 pCi/s 

16 'T TRG ! 06/23/1515:30 8/25/2015 ! 9/4/2015 15-08105 A~tinium-227 EML Th-01 Modffied -1.44E-01 9.28E-02 i 9.45E-02 3.48E-01 1.43E-01 pCi/s 
15-08105-15 l 

~~~E 
TRG ' c: 

15-08105-16 I Tl 
"~~~----

' I 

LCS KNOWN 08/26/1500:00 8/25/2015 i 9/4/2015 15-08105 Thorium-230 EML Th-01 Modified 5.34E+OO 1.44E-01 i pCi/s 

15-08105-01 LCS SPIKE 08/26/1500:00 8/25/2015 1 9/4/2015 15-08105 ··:y:t;;i~m-230 EML Th-01 Modifi;d 6.17E+OO 9.57E-01 1.22E+OO 6.80E-02 8.18E-02 pCils 

15-08105-02 MBL BLANK 08/26/15 00:00 8/25/2015 9/4/2015 15-08105 EML Th 01 Modified 9.41E-02 7.71E-02 7.79E 02 8.50E-02 8.68E-02 pCils 

15-08105-03 DUP ENG\Mt::C/\(l(l') ···~~- -~~- 06/24/15 09:40 _ 8f?51??15 9/4/2015 15-08105 EML Th 01 Modified 3.23E-01 3.10E-01 3.13E 01 3.32E 01 3.99E-01 pCils 

"""'·:cO~O" 06/24/1512:15 8/25/2015 9/4/2015 15-08105 EML Th"01 Modifiod 7"86E-01 3"99E-01 4"10E-01 1.95E-01 2"62E-01 pCUo 

06/24115 09:40 8/25/2015 9/412015 15-08105 Thoriu~ 230 EML Th-01 Modified 3.47E 01 2.92E-01 2.95E-01 2.49E-01 3.33E-01 pCils ___ I 

15-08105-04 TRG I .-~" 

~-:~--
DO 15--081 05-05 1::1~, 

15-08105-06 TRG 06/24/1510:40 8/25/2015 9/4/2015 15-08105 Thon·um-230 EML Th--01 Modified 8.16E 01 : 3.65E-01 3.78E-01 i 2.37E 01 2.35E-01 pCils 

15--08105-07 TRG ENGWESA004 06/24/1511:40 8/25/2015 9/4/2015 15-08105 Thorium-230 EML Th-01 Modified 1.71E+OO I 5.07E-01 5.49E-01 ; 1.21E~01 1.62E-01 pC[fs 

TRG ENGWESA005 06/23/1510:30 8/2512015 9/4/2015 15-08105 Thorium-230 EML Th-01 Modified 1.44E+OO 5.22E-01 5.51E-01 ! 2.13E 01 2.30E-01 pCi/s 

TRG ENGWESA006 06/24/1513:00 8/25/2015 9/4/2015 15 08105 Thorium-230 EML Th 01 Modified 4.61E-01 2.42E-01 2.48E-01 ! 1.41E 01 1.69E-01 pCi/s 

15-08105-10 TRG 06/23/15 09:38 8/25/2015 9/4/2015 15-08105 ·--fhoriu;:;;-230 EML Th 01 Modified 1.20E+OO 4.35E 01 4.59E-01 2.04E-01 2.08E-01 pCi/s 

11 TRG 06/23/1511:25 8125/2015 9/4/2015 15-08105 Thorium-230 EML Th-01 Modified 8.03E 01 3.49E-01 3.63E-01 l 1.86E-01 2.01E-01 p~i/s 

TRG ENGWESA009 06/23/1513:26 8/25/2015 9/4/2015 15-08105 Thorium-230 EML Th 01 Modified 9.73E-01 3.89E-01 4.07E 01 : 1.87E-01 l 2.03E-01 __ P_~-i~s __ 

TRG ENGWESA010 06/23/1514:10 8/25/2015 9/4/2015 15--08105 Thori~m-230 ~~~EML Th 01 Modified 1.08E+OO 4.13E-01 4.34E 01 ! 2.55E-01 2.43E-01 pCi/s 

15-08105-14 TRG ENGWESA011 06/23/1508:59 8/25/2015 9/4/2015 15-08105 Thorium-230 EML Th-01 Modffied 9.49E-01 4.25E-01 4.41E-01 i 2.30E-01 2.48E-01 pCi/s 

15-08105 15 TRG ENGWESA012 06/23/1514:50 8125/2015 9/4/2015 15-08105 ~ -<"- EML Th-01 Modified 2.14E+OO 7.79E-01 : 8.23E-01 1 2.92E-01 3.30E-01 pCi/s 

15-08105-16 TRG ENGWESA013 06/23/1515:30 8/25/2015 9/4/2015 15-08105 !_horium-230 EML Th-01 Modified 7.85E-01 3.60E-01 [ 3~ 2.66E-01 2.56E-01 _l pCi/s 

CU=Counting Uncertainty;CSU=Cornbined Standard Uncertainty {2-sigma);MDA=Minirnal Detected Activity;LCS=Laboratory Control Sample; MBL=Biank; DUP=Dupllcate; TRG=Nonnal Sample; DO=Duplicate Original; CV=Critical Value 

~ 
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Report To· Work Order Details: 

Eberline Analytical 
Final Report of Analysis l:=:-iff;~~f~~ir~;inc: ===-~= =i·~· ·A~:~:~~i~~~t .. ti~O~~~N~!E~TAL·-----·-·----- ---~----~-------
L•b 
ID 

15-08105-01 

15-08105-01 

Sample I Client I Sample Receipt Analysis I Batch 1 A 1 t I d R 1 CU Report 
Type . 10 Date Date Date , ID J nay e Metho esu t CSU MDA CV Units 

LCS KNOWN 08/26/15 00:00- 8/25/2015 I 9/4/2015 ~ 15-08105 Thorlum-232 EML Th--01 Modified 4.79E+OO : 1.72E-01 pCi/s 

--~~~----- SPIKE ·-(j8j2fi/'15Q·Q-~Qo ···; 8fzst2015 9/4/2015 15-08105 Thorlum-232 EML Th-01 Modified 5.37E+OO B.SSE-01 9.77E-01 8.51E-02 1.07E-03 _):C_i~s __ 

MBL BlANK 08/26/15 00:00 8/25/2015 914/2015 15-08105 Thorium-232 EML Th-01 Modified 1.32E-02 3.90E-02 3.90E-02 8.48E-02 1.47E-02 !)Ci/s 

DUP ENGWESA002 06/24/1509:40 , 8/25/2015' 9!4/2015 15-08105 Thorium 232 EML Th-01 Modified 1.84E-01 2.39E-01 2.40E-01 3.31E-01 2.87E-02 pCifs 

TRG ENGWESA001 06/24/1512:15 8125/2015 , 9/4/2015 15-08105 Thorium 232 EML Th-01 Modified 3.19E-01 2.48E-01 2.49E-01 1.95E-01 1.15E-02 pCi/s 

15-08105-05 DO ENGWESA002 06-t24/15-Q~)~4Q ..... : .. 8/25/2015; 9/4/2015 15-08105 EML Th-01 Modified 2.92E-02 1.22E-01 1.22E-01 3.12E-01 3.47E-02 pCi/s 

15-08105·06 TRG ENGWESA003 06/241151040 812512015 91412015 15-08105 EML Th-01 Moddied 1.01E·01 1 1.73E·01 1.73E·01 3.08E·01 .08E·01 pCil' I 
1S::08105 07 TRG ENGWESA004 -~-~-- -- 06/24/1511:40 I 8125/2015 9/4/2015 15-08105 Thorium-232 EML Th-01 Modified 7.44E 01 3.11E 01 3_.18E~01 _1.39E~01 1.20E-02 . p_Ci/~ I 

TRG ENGWESAOOS 06/23/1510:30 I 8/25/2015 9/4/2015 15-08105 Thorium-232 EML Th-01 Modified 4.51E 01 2.78E 01 2.81E 01 2.37E 01 4.12E 02 pCi/s 

TRG ENGWESA006 06/24/1513:00 8125/2015 9/4/2015 15-08105 Thorium 232 EML Th 01 Modtfie~_,__ 2.55E-01 1.78E-01 1.79E-01 : 1.41E-01 1.22E-02 pCils 

TRG ENGWESA007 06/23/15 09:38 8/25/2015 9/4/2015 15-08105 ___ ]"horium-232 EML Th-01 Modified 4.40E 01 2.66E 01 2.68E 01 2.65E 01 7.93E-02 pCi/s 

15-08105-11 TRG ENGWESA008 06/23/1511:25 8/25/2015: 9/4/2015 15-08105 Thorium-232 EML Th-01 Modtfied 1.80E-01 1.90E-01 1.90E-01 2.77E-01 8.64E-02 pCi/s 

--;5:08105·12 TRG ENGWESA009 0612311513'26 . 8/25/2015 91412015 15·08105 Th;;,-;;;;:2;;-·· EML Th-01 Modffied 2.21E-01 i 1.76E-01 1.77E-01 1.58E·01 1.38E·02 pCil' I 
-"~~::~~~~- TRG ENGWESA010 _ o_612~1-~S.~~.:_1_~ J.B/25/2015 i 9/4/2015 15-08105 EML Th-01 Modified 3.01E 01 2.14E 01 2.16E 01 2.26E 01 5.11E 02 pCils I 
I 15-08105-14 TRG ENGWESA011 _06/23/1508:59 8/25/2015 · 9/4/2015 15-08105 EML Th-01 Modified 2.64E-01 : 2.17E-01 2.18E-01 2.13E-01 2.37E02 pCi/s 

15-08105-15~ -TR_G ~ ENGWESA012 - --- - 06/23/1514:50 ' 8/25/2015 9/4/2015 15-08105 EML Th-01 Modified 9.17E-01 4.78E-01 4.85E-01 2.92E-01 3.25E-02 pCi/s 

1 
·;;;:081Q5:'6 TRG ENGWESAm;·--· ···--··- - 06123/151530 · 8/2512015 91412015 15·08105 EML Th·01 Modified 142E·01 : 1.53E·01 1.54E-01 2.04E 01 3.16E-D2 pCil' 

I I 
15·08105-01 LCS KNOWN 08126115 00:00 812512015 9/4/2015 15-08105 EML U·02 Modified 8.07E•OO . 2.90E-01 pCil' 

15-08105-01 LCS SPIKE 08/26/1500:00 · 8/25/2015: 9/4/2015 15-08105 Uranium-234 EMLU-02Modified 7.82E+OO ! 1.13E+OO 1.26E+OO 9.87E-02 1.97E-02 pCi/s 

15~08__:1_~-02 MBL BLANK - --·---- .. -------- 08126/15 00:00 : 8/25/2015 ! 9/4/2015 15-08105 Urani~~:_?,:-~"- EML U-02 Modified 1.12E-02 : 3.43E-02 3.43E-02 9.33E-02 .33E-02 pCI!s 

15-08105-03 DUP ENGWESA003 06/24/1510:40 : 8125/2015 i 9/4/2015 15-08105 Uranium-234 EML U-02 Modified 9.07E-01 ; 5.66E-01 5.70E-01 4.07E-01 3.96E-02 l pCfls 

15-08105-04 TRG ENGWESA001 06/24/15 12:15 8!25/2015 9/4/2015 15-08105 Uranium-234 EML U-02 Modified 1.61E+OO 6.38E-01 6.48E-01 4.69E-01 1.62E-01 pCI!s 

TRG ENGWESA002 06/24/15 09:40 8/25/2015 ; 9/4/2015 15-08105 Uranium-234 EML U-02 Modified 1.33E+OO 5.00E-01 5.09E-01 2.40E-01 3.42E-02 pCifs 

15-08105-06 DO ENGWESA003 06/24/1510:40 8/25/2015 9/4/2015 15-08105 Uranium-234 EML U-02 Modified 1.61E+OO 8.39E-01 8.47E-01 6.02E-01 1.27E-02 pCI/s 

TRG ENGWESA004 06/24/1511:40 8/25/2015 9/4/2015 15-08105 Uranium 234 EML U-02 Modified 1.31E+OO 4.79E-01 4.88E-01 2.38E 01 5.02E 03 pCI!s 

I TRG ENGWESA005 06/23/1510:30 8/25/2015 9/4/2015 15-08105 Uranium-234 EML U-02 Modified 1.00E+OO 4.08E-01 4.14E-01 ; 2.29E-01 3.74E-02 pCifs 

( TRG ENGWESA006 06/24/1513:00 8/25/2015 9/4/2015 15-08105 Uranium-234 EML U-02 Modified 1.33E+OO 4.55E-01 4.65E-01 ; 1.50E-01 1.07E-02. pCI/s 

I TRG ENGWESA007 06/23/15 09:38 8/25/2015 9/4/2015 15-08105 Uranium-234 EML U-02 Modified 1.81E+OO 5.84E-01 . 5.98E-01 : 2.18E-01 2.64E-02 pCifs 

TRG ENGWESA008 o6/.23/15"11":-25_ ... 8!25/2015 9/412015 15-08105 Uranium-234 EML U-02 Modified 1.51E+OO 5.37E-01 5.48E-01 1.81E-01 1.29E-02 pCi/s 

TRG ENGWESA009 06/23/15 13:26 8/25/2015 9/4/2015 15-08105 Uranium 234 EML U-02 Modified 1.48E+OO 5.09E-01 5.19E-01 2.45E-01 4.45E-02 pCI/s 

TRG ENGWESA010 06/23/1514:10 8!25/2015 9/4/2015 15-08105 Urani~;:;."234-· EML U-02 Modified 1.44E+OO 5.62E-01 5.71E-01 2.40E-01 2.34E-02 pCI!s 

TRG 8/25/2015 9/4/2015 15-08105 Uranium-234 EML U-02 Modified 1.08E+OO 4.21E-01 4.28E-01 1.61E-01 1.15E-02 pCi/s I 
TRG 0612311514:50 8125/2015 91412015 15-08105 Uomi,m·234 EML U·02 Modified 2.37E•OO : 7.52E-01 7.71E·01 2.53E·01 2.47E-D2 pCil' 

~ ~15:30 ~ ~ Uranium234 EMLU-02Modified 11.14E+OOj 4.51E01 ~ ~ ~ pCi!s 

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Dupllcate; TRG=Nonnal Sample; DO=Ouplicate Original; CV=Critical Value 
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Eberline Analytical 
Final Report of Analysis 

I 

Report To: Work Order Details· 

Mars.ha .. ~()~ellh .. SDG: 15-08105 

t!~~~~~~~~~t~~:f;·l:c·:==~~:::: = :=:~ =~~;~!ip~~~fzx:••.:=fi~~~N~ENTAL ~- ~~--
Lab Sample Client I Sample Receipt Analysis Batch 
ID Type ID Date Date Date !D 

Analyte Method Result cu csu MDA cv Report 
Units 

1 15-08105-01 LCS SPIKE 08/26/1500:00 8/25/2015 ~ ~ Uranium-235 EMLU-02Modified i 4.06E-01 I 1.81E-01 1.83E-01 __ i_ 1.16E-01 1.62E-02 ~ 
I 15-08105-02 MBL BLANK 08/26/1500:00 8/25/2015 9/4/2015 15-08105 Uranium-235 EMLU-02Modified __ i__ __ 1.69E-02 4.06E-02 I 4.06E-02 i 8.52E-02 ] 3.84E-03 pCi/s 

15-08105-03 DUP ENGWESA003 06/24115 10:40 8/25/2015 9/4/2015 15--08105 Uranium-235 EML U-02 Modified i O.OOE+OO 2.91E-01-· --;----2 .. 91E-01 6.30E-01 __ ! 5.37E-03 pCi/s 

15-08105-04 TRG ENGWESA001 w-~---·-- ~---"-'" 06/24/1512:15 8/25/2015 9/4/2015 15--08105 ---~!~!2!~~~~~" EMLU-02Modified I 8.73E-02 1.89E-01 : 1.89E-01 3.73E-01 3.99E-02 pCi/s 

15-08105-05 TRG ENGWESA002 06/24/15 09:40 8/25/2015 9/4/2015 15--08105 Uranium-23_5 EML U-02 Modified 4.36E-02 1.04E-01 1.05E-01 2.19E-01 9.89E-03 pCi/s 

15-08105-06 DO ENGWESA003 06/24/1510:40 8/25/2015 9/4/2015 15--08105 -·ur·~~~u-m-235 ...... ~.EMliJ-02 Modified -·--r·--- i.03E-01 2.47E-01 i 2.47E-01 5.17E-01 2.33E-02 pCi/s 

15-08105-07 TRG ENGWESA004 06/24/1511:40 i 8/25/2015 9/4/2015 15--08105 --·~u;~;~-;;;:.235 EMLU-02 Modified i 2.93E-01 2.56E-01 2.57E-01 2.93E-01 2.51E--03 pCi/s 

15-08105-08 TRG - ENGWE'SA005---~----~-- 06/2311510:30 8/25/2015 9/4/2015 15--08105 Uranium-235 EML U-02 Modified 1 1.25E-01 1.62E-01 i 1.63E-01 ! 2.25E-01 1.54E-02 pCi/s 

15-08105--09 TRG ENGWESA006 06/24/1513;00 ; 8/25/2015: 9/4/2015 15-08105 Uranium-235 EML U-02 Modified ) 1.40E-01 1.78E-01 1.78E-01 1 2.66E-01 3.28E-02 pCi/s 

15-08105-10 TRG ENGWESA007 8/25/2015 i 9/4/2015 15-08105 Uranium-235 EML U-02 Modified I 4.01E-01 2.89E-01 ! 2.90E 01 2.14E-01 9.66E--03 pCi/s 

15--08105-11 TRG ENGWESA008- ---- '""'-" 0612311511:25 8/25/2015' 9/4/2015 15-08105 Uranium-235 EML U-02 Modified f 1.61E-01 2.11E-01 : 2.11E-01 ; 3.21E-01 2.75E-03 pCi/s 

15--08105-12 TRG ENGWESA009 06/23/1513:26 8/25/2015 9/4/2015 15-08105 Uranium-235 EML U-02 Modified-- --··r···z:40E-01 2.32E-01 i 2.33E-01 i 2.88E-01 2.46E--03 pCi/s 

TRG ENGWESA010 - 06/23/1514:10 8/25/2015 9/4/2015 15-08105 Uranium-235 EML U 02 Modified 1.24E-01 2.10E-01 2. 1E-O' 3.71E-01 3.17E--03 pCi/s 

TRG 06/23/15 08:59 8/25/2015 ; 9/4/2015 15-08105~ Uranium-235 EML U-02 Modified "" 1.3_5~-01 1 .63E-01 i 1.64E-01 _ ! 1.99E-01 9.03E-03 pCi/s 

TRG ENGWESA012 06/23/1514:50 8/25/2015 9/4/2015 15-08105 Uranium-235 EML U-02 Modified 5.89E 01 4.11E-01 ; 4.14E-01 3.92E-01 3.35E-03 pCi/s 

TRG 06/23/1515:30 8/25/2015 9/4/2015 15 08105 , Uranium_235 EML U 02 Modified 3.01E-01 2.63E 01 2.64E 01 3.01E-01 2.57E 03 pCi/s 

i 
15-08105-01 LCS KNOWN 08/26/15 00:00 8/25/2015 I 9/4/2015 15--08105 Uranium-238 EML U-02 Modified 7.86E+OO 2.83E-01 ! 1 pCi/s 

15-08105-01 LCS SPIKE 08/26/15 00:00 8/25/2015 I 9/4/2015 I 15-08105 Uranium-238 EML U-02 Modified 8.00E+OO 1.15E+OO i 1.28E+OO i 8.41E-02 1.12E-02 pCifs 

15-08105-02 MBL BLANK 08/26/15 00:00 8/25/2015 _ 9/4/2015 15-08105 Uranium-238 EML U-02 Modified [ 1.89E~~2 4.73E-02 : 4.74E-02 9.~6~~~~ 1.51E-02 pCi/s 

DUP ENGWESA003 06/24/15 10:40 8/25/2015 9/4/2015 15-08105 Uranium-238 --~ML U-O~_Mo~ifie_~-- _ i _ 1.33E+OO 6.85E-01 6.92E-01 ; _ 4.05E-01_ _ 3.45E-02 pCifs 

TRG 06/24/1512:15 8/25/2015 I 9/4/2015 15-08105 I Uranium-238 EMLU-02Modified 1.40E+OO 5.70E-01 I 5.78E-01 ) 3.01E-01 4.01E-02 pCifs 

15-08105 05 TRG ENGWESA002 8/25/2015 9/4/2015 15-08105 Uranium-238 EML U 02 Modified ! 1.31E+OO 4.96E-01 I 5.05E-01 f 2.54E 01 2.85E-03 pCi/s 

15-08105-06 DO ENGWESA003 06124/1510:40 8/25/2015 I 9/4/2015 15-08105 Uranium-238 EML U-02 Modified 1.48E+OO 7.85E-01 i 7.92E-01 ! 4.17E-01 2.37E-02 : pCi/s 

15-08105--07 TRG ENGWESA004 06/24/1511:40 8/25/2015 I 9/4/2015 1 15-08105 Uranium-238 EMLU-02Modified 1.53E+OO 5.16E-01 5.28E-01 1.65E-01 9.40E-03 ! pCifs 

15-08105 08 TRG ENGWESA005 ------~?~~~~~~--~-?:30 _j 8/~5/2~~~ 9/4/201~---~--~_:>_::~~~?~-~ ..:-:_~a_n!~m-238 EML U 02 Modified 5.90E-01 3.07E-01 3.10E 01 2.00E 01 2.21E 02 i pCifs 

TRG ENGWESA006 _ ~6/24/1513:09 ___ 8/25/201~ 9/~!~P-~:t-+ ... ~:?.~-~-~-r--~~~ium-238 EML U-02 Modified 1.40E+OO 4.73E-01 4.83E-01 2.26E-01 3.91E-02 i pCifs 

TRG ENGWESA007 06/23/1509:38 , 8/25/2015 9/4/2015 1 15--08105 Uranium-238 EML U-02 Modified 1.20E+OO 4.68E-01 4.75E-01 2.48E-01 2.79E-03 pCifs 

!1__ TRG ENGWESA008 06/23/1511:25 i 8/25/2015 I 9/4/2015 _I 15-08105 Uranium-238 EML U-02 Modified 1.41E+00 5.26E-01 5.35E-01 2.96E-01 6.18E-02 pCifs 

TRG ENGWESA009 --- o(if23i1513:2_6__ 8/2512015-:--9/4J:io~5 -r~!_?_::~_!?_~. -~~-n!;:~~~-~ EML U-02 Modified 1.06E+OO 4.22E-01 4.29E-01 2.19E-01 2.90E-02 i -"pCi/~----
TRG 06123/1514:10 ! 8/25/2015: 9/412015 __ 15-08105j Uranium-238 EMLU-02Modified 1.28E+OO 5.27E-01 5.35E-01 ~ 2.39E-01 2.04E-02 pCi/s 

TRG ... -.?~!?:~~~-~-?8:59 jl ~/25/2015 T9t4/2015 [~~~--~]~U~~Tu;;:;::23;J" EML U-02 Modified 1.02E+OO 4.11E-01 4.17E-01 ! 2.02E-01 2.23E-02 pCi/s 

1 TRG ENGWESA012 06/23/1514:50 8/25/2015 : 9/4/2015 ] 15-08105 I Uranium-238 EML U-02 Modified 1.78E+OO 6.49E-01 6.62E-01 j 3.48E-01 6.65E-02 pCi/s 

I ~ ENGWESA013 Oa/23/1515:30 i 8/25/2015 i 9/4/2015 15-08105J Uranium-238 EMLU-02Modified ~, ~ 5.40E--01j 2.43E-01 2.73E-03 pCi/s 

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Biank; OUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original; CV=Critical Value 

,: EBERLINE 
SERVICES 

EBERLINE ANALYTICAL CORPORATION 
601 SCARBORO ROAD OAK RIDGE, TN 37830 865/481-0683 FAX 865/483-4621 
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ANALYTICAL STANDARD 
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QA!OG REVIEWED CERTIFICATE OF CALIBRATION 
!? q(lnitials .1!£ ALPHA STANDARD SOLUTION · Date 

Radionuclide: 

Half Life: 

U-238NAT 

(4.468 ± 0.005) X 10•9 years 

7338 

Customer: 

P.O.No.: 

TMA EBERLINE 

OR2778 

Catalog No.: Reference Date: January 11995 12:00 PST. 

Source No.: 479-50 Contained Radioactivity: (Total U) 8.016 ~tCi 

Contained Radioactivity: (Total U) 297 kBq 

Description of Solution 
a. Mass of solution: 

b. Chemical form: 

65.2896 g in a 50 mi flame sealed ampoule 

Uranyl Nitrate in H20 

c. Carrier content: None 

d. Density: Approximately 1.3202 

Radioimpurities 

Radioactive Daughters 

Refer to attached technical data sheet 

Refer to attached technical data sheet 

Radionuclide Concentration 

(Total U) 0.1228 
Method of Calibration 

Activity calculations are based upon known specific activity and mass. 

Uncertainty of Measurement 
a. Systematic uncertainty in instrument calibration: 

b. Random uncertainty in assay: 

c. Random uncertainty in weighing(s): 

d. Total uncertainty at the 99% confidence level: 

NIST Traceability 

±3.0% 

±0.0% 

±2.0% 

±3.6% 

• 

glml@ 20°C. 

t.LCi/g. 

This calibration is implicitly traceable to the National Institute of Standards and Technology. 

Leak Test(s) 

See reverse side for Leak Test(s) applied to this source. 

Notes 

1. Nuclear data were taken from "Table of Radioactive Isotopes•, edited by Virginia S. Shirley, 1986. 
2. IPL participates in an NIST measurement assurance program to es.tablish and maintain implicit traceability for a riumber of nuclides, 

based on the blind assay (and later NIST certification) of Standard Reference Materials (As in NRC Regulatory Guide 4.15). 

' .J\?C 1 ··~7·.·.·····"'··.·· .. ·· •. / •. ·.· ...... ~ •• "·.· ... · .. 
' i. '\1 

I ·s ·o T 0 P E 

PRODUCTS 

LAB;ORATORJES 

ISOTOPE PRODUCTS LABORATORIES 

3017 N. SAN FERNANDO BLVD. 

BURBANK, CALIFORNIA 91504 

818•843•7000 FAX 818•843•6168 

E$/VAuA-_2 
CONTROL 

:J'!? !?et..eMh9& I ?'?'f 
Date Signed 

· •. -,, 



~EBERL.INE I QUALITY CONTROL PROGRAM 
Sll:RVIC~S MP·009 

Rev.8; 11/01/03 
Title: Radioactive Reference Standards SOlutions & Records 

EBERLINE SERVICES· OAK RIDGE LABORATORY 
RADIOACTIVE REFERENCE SOLUTIONS 
PRIMARY DILUTION RECERTIFICATION 

MP009 

CURRENT DATE I 9/2/2014 0:001 
SOLUTION REFERENCE #IIPL47!H50:···. .. · .. ···• ·•.••.· I SOLUTION #I ·.•·· •···•· ·. ··U'6.• :.• ·>'I 

Principal Radionucllde Half Life, Years Half Life, DaJ!s 
.· 2o4, 2o0, ~"'1}01 I · 4:4ase+b91 I 1.632E+121 

Radionuclide ·.··.2J4, Reference Datel>. .·· 1/1/199~ o·:ool 

Certified Activity 8.016E+OO JlCi 
Certified Concentration ,.·.· .. ·. ...... ·. ·· .. JlCi per gram 

Ampoule /Solution Gross 1···· .. ·· .. 97.6400 Weight, Grams 
Empty Ampoule r . .· 32.5020 Weight, Grams 

Solution Net 65.1380 Weight, Grams 
Total Activity in Ampoule 8.0160 JlCi 

Chemical Composition of Standard Solution 
1 uiari~J6itrafel~ iJuAW f:'INq{r·.··· · ... , .. 

Dilution Instructions: Dilution Solvent Used ltMHNb ' .... ·•···· .3 I 
Dilute to a volume of1·. 1000.00 · I milliliters 

Certified Total Activity of I 8.0160IJ.ICi Which Equals I .1.780E+07ldpm at the date listed above 

. This activity concentration Is based on the original 
And after dilution the activity of this solution is I 1.77955E+04Idpmlmfeference date listed above. All activities are corrected 

to the date and time of analysis by the laboratory data 
processing software. 

Expiration Date: I July 30, 2015 I 

Verified & Approved By ~~~~ Date: 91212014 0:00 

~7 I~ QC Approval ( l~~\ Date: q,'3 r r:-1 
\ -.....-.- \ I 



~EBER~..~~~ I QUALITY CONTROL PROGRAM 
I\1P-009 

Rev.B; 11101/03 
Title: Radioactive Reference Standards Solutions & Records 

EBERLINE SERVICES· OAK RIDGE LABORATORY 

RADIOACTIVE REFERENCE STANDARD SOLUTIONS 
SECONDARY DILUTION RECERTIFICATION 

MP-009 Date I 91212014 0:00 I 

Solution Reference #IIPL479'50>/ ·· .·· •· ·. · · I Solution #I <•·.U-Sa>· · I 

Principal Radionuclide Half Life, Years 
2a4;2,;. ~u 1 j··. 4.466E+691 I 

Half Life, Da~s 
1.632E+121 

Radionuclide of lnteres~ 211!· 23~·-21'u q Reference Date I ····•·· 1i1i1995o:ool 

Parent SolUtion Cone. I '17796E+04Jdpmlml 

Chemical Composition of Standard Solution 

jUranlyNjtr;~ta ip 1M HNOs . .· .. ·· ···.· ·· · ... ··•. ·. < ··. ··•· I 

Dilution Instructions: Dilution Solvent Used j11111 tiNP3 . I 
SECONDARY VOLUMETRIC DILUTION 

Vol. Parent Solution: ·: . A.OOOO ml 
Total Activity: ·• 7.1182E+04 dpm Final Activity Concentration :I 7.1182E+01!dpmlml 

Final Volume: •· 1000.00 ml 

This activity concentration is based on the original 

NOTES: 
reference date listed above. All activities are 

corrected to the date and time of analysis by the 

Isotopic Distribution as: 
l~hn., tory data processing software, 

U·236 Atom % = 48.239 U-238 = 71.182 dpm/ml X 0.48249 = 34.346 dpm/ml 

U·235 Atom % = 2.25 U-235 = 71.182 dpm/ml X0.0225 = 1.602 dpm/ml 

U-234 Atom % =e 49,601 U-238 = 71.182 dpm/ml X 0.49501 = 35.236 dpm/ml 

All valuee +/- 3.6°/o Expiration Date: I 
!sotoplc ratios from manufacturer's data sheet 

Jull: 30, 2015 I 

~ ~ 

~ 
Verified & Approved By . ' I I Date: 9/212014 0:00 

LA~~ j~~~i~ 
-· ~ ~'!<i. QCApprova\ ~""--· r f1..l-.: Date: 

..__. - ""--" I 



RECORD COl-lY 

Tracer Solution for Environmental Analysis & Disequilibrium Studies 

Description 

Product Description & Measurement Certificate 

Principal radionuc!ide: 
Daughter Nuclide: 

uranium 232 (U-232) 
Th-228 

Product code: UDPl 0050 
Batch Number: 92/232/67 

Measurement Reference date: 0 I March 2000 

Accuracy 

Radionuclidic 
Purity 

Isotopic 
Purity 

Chemical 
Composition 

Physical 
Data 

Remarks 

Approved 
Signatory 

Radioactive concentration U-232 
which is equivalent to 

6.739E+03 becquerels per gram of solution 
1.821E-Ol microcuries per gram of solution 

Volume of solution 
Total activity ofU-232 

which is equivalent to 

5.035 millilitres 
3.61E+04 becquerels 
9. 76E-Ol microcuries 

Method of measurement (see reverse of this certificate) 
Random uncertainty is: ± 0. 7% Systematic uncertainty: ± 0,5% 
Overall uncertainty in the radioactive concentration quoted above: ± 1.7% 
Overall uncertainty is defmed on the reverse of this certificate. 

Any radioactive impurities measured are listed below, expressed as percentages 
of the activity of the principle radionuclide at the referenc·e date . 

Th-228 and daughter activity removed 2 Feb 2000 
U-232 daughters activity will increase with time. By alpha 88% U-232, 12% daughters on 1!3!00 

,.,..he isotopic composition, expr~ssed as atom per cent at the reference date . 

1'<ot measured 

Calculated weight ofU-232, 4.42E-08 grams, as 2M HN03 solution in a flame sealed glass vial. 
This Tracer solution has been produced 'carrier free'. 

Recommended balflifo of uranium 232: 6.980E+OI years 
Principle energies of alpha emissions (MeV): 5.263 31. 7%, 5.320 68.0% 
Branching ratio for alpha emission: 100% 
Calculated specific activity of uranium 232: 8.167E+OS Bq per microgram U-232. 

For safety information and notes to ensure correct usage by all persons handling this radio<;ctive Tracer 
solution please read the instructions accompanying the package. 

AEA Technology operates a quality management system which has been independently audited and 
approved to ISO 900 I. 

Project Ref. AE231 S 

Roger Wiltshire 

Prepared and characterised in the UK, for world wide distribution by Isotrak, AEA Techoology, QSA. 

Trkcert.wps 10/03/00 AEA Techn'Jlogy is the trading name of AEA Technology pic 



Rev.S; 11101103 

QUALITY CONTROL PROGRAM 
MP-009 

Title: Radioactive Reference Standards Solutions & Records 

EBERLINE SERVICES- OAK RIDGE LABORATORY 
RADIOACTIVE REFERENCE SOLUTIONS 
PRIMARY DILUTION RECERTIFICA T/ON 

MP009 

CURRENT DATE I . ·. 11/11/2014 0:001 
SOLUTION REFERENCE #I"'IA-:EAJ"". ·"'"Am_e_rs-.,.h""'am..,..· ""'s2""!2:::3c:::-2/::::67::"· . .,.,_,,· SOLUTION #I · .• .:' .. ·. Uc10 ··.·.·.:··.·· .. ·.·,·.! 

Principal Radionuclide 
. L·~u I 

Radionuclide • 2~?u • 

Half Life, Years 
F 7:2bbE'+Otl 

Certified Activity 9.760E,01 ~tCi 
Certified Concentration .· •:• ~tCi per gram 

Half Life, Days 
I 2630E+04l 

Reference Date I·· · .·. 31112000 o:ool 

Am,.,.~,,.~ ·-~.··.··.·.··., .. r"' ·~~ Empty Ampoule ·. . •, · ·.·Weight, Grams 
Solution Net . · · · . . Weight, Grams 

Total Activity in Ampoule · ·. 0.9760 ~tCi 

Chemical Composition of Standard Solution 

I""~Q(No~>s'in.2M.HNPs.:· •..• ·o•·.·.•·:,·.·.·• .. ••···.··.···•·•···.:····· .. • ... ·.•••······., .......... · ... ·.··•···•·•··••····.•.:·•·········•··! 

Dilution Instructions: Dilution Solvent Used 

Dilute to a volume of!. 1000.00 .'I milliliters 

Certified Total Activity ofl o.9760I~tCi Which Eauals I 2.167E+06Idpm at the date listed above 

And after dilution the activity ofthis solution isi.2.167E+03jdpm/ml 
This activity concantratlon is based on the original 
reference date listed above. All activities are corrected 
to the date and «me of analysis by the laboratory data 
processing software. 

Expiration Date: I November4, 2015 I 

Verified & Approved 8: ~~ ~ _3) 
~ .-. """" ~ "'" ' ~ ~ ... ;;.> 

QC Approval "'- ~ II'ML' · S/ t\ 
v "~ 

Date: _ ___.:.1.:.:11-;-11.:.:.1270:.,:1..;.4..=0.:.::0"'-0 

Date: idl 3/;4------'-'1'-'"'t'+--



~EEIER.!;;~~~ I QUALITY CONTROL PROGRAM 
MP·009 

Rev.e; 11/0110:3 
Tftle: Radioactive Reference Standards Solutions & Records 

EBERLINE SERVICES -OAK RIDGE LABORATORY 
RADIOACTIVE REFERENCE STANDARD SOLUTIONS 

SECONDARY DILUTION RECERTIFICATION 

MP-009 Date! · 11/11/20140:001 
Solution Reference #IAEA!Amersharn 92/232167 • 1 Solution #I··. U·10a '· • . · I 

Principal Radlonuclide Half Life, Years Half Life, Dals 

'"u. · ·1 I 7.200E+011 I 2.63QE+041 

Radionuclide of lnteres1 ~~U, 
ldpmlml 

Reference Date!•. 3l1t2ooo o:oo 1 
Parent Solution Cone. 2;167E+03 

Chemical Composition of S1andard Solution 
I"'~U(N0,)0 in 2MH~b; •.. ·•··, • >.·· ... ·· .. ·· .. ·.·.· >·. · I 

Dilution lnstructipns: Dilution Solvent Used I2M,HNOa··;' I 

SECONDARY VOLUMETRIC DILUTION 

Vol. Parent Solution: 1o:oo.oo ml 
T o1al Activity: 2.1670E+04 dpm Final Activity Concentration:! 2.1670E+01idpm/ml 

Final Volume: ',;·' . 1000.00 ml 

This activity concentration is based on the original 

NOTES: 
reference date listed above. All activities are 
corrected to the date and time of analysis by the 
laboratory data processing software. 

Expiration Date:! November 4, 2015 I 

~ ' 

~ ~ 
Verified & Approved By Date: 11/11/2014 0:00 

_:~J'PE\\\ ,,,,d,+ QCApprova( Date: 

~· "'~ ""\.) I I 



CERTIFICATE OF CALIBRATION 
ALPHA STANDARD SOLUTION 

Radionuclide: Th-232 

Half Life: (1.405± 0.006) x 10·10 years 

Customer: 

P.O.No.: 

TMAEBERUNE 

VH!632 

1h-8 

Catalog No.: 7232 
435-104-2 

Reference Date: November 11993 12:00 PST. 

Source No.: Contained Radioactivity: (Th-232) 0.0933 ,.Ci. 

Contained Radioactivity: (Th-232) 3.45 kBq. 

Description of Solution 
a. Mass of solution: 

b. Chemical form: 

c. Carrier content: 

11.9712 g (in a 10 ml flame sealed ampoule) 

Th(N03)4 in water 

None added 

d. Density: Approx. 1.21 glml@ 20'C. 

Radioimpurities None detected (other thao daughters). 

Radioactive Daughters 
Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212,Po-212, Tl-208 

Radionuclide Concentration 

(Th-232) 0.00779 

Method of Calibration 
Activity calculations are based upon known specific activity and mass. 

Uncertainty of Measurement 
a. Systematic uncertainty in instrument calibration: 

b. Random uncertainty in assay: 

c. Random uncertainty in weighing(s): 

d. Total uncertainty at the 99% confidence level: 

NIST Traceability 

±3.0% 

±0.0% 

±2.0% 

±3.6% 

This calibration is implicitly traceable to the National Institute of Standards and Techoology. 

Leak Test(s) 

See reverse side for Leak Test(s) applied to this source. 
Notes 

1. Nuclear data 1Vere taken from ~rable of Radioactive Isotopes". edited by Virginia s. Shirley, .,1986. 

ft-Ci/g. 

2. IPL participates in an NIST measurement aSSUtance program to establish and maintain implicit traceability for a number of nuclid~s. 
btuied on the blind assay (and later NIST certification) of Standard Reference Materials (As in NRC Regulatory Guide 4.15). 

ISOTOPE PRODUCTS LABORATORIES 
1800 North Keystone Street 
Burbank, California 91504 
818 843 • 7000 

QUALITY CONTROL 

Date Signed 



Rev.S; 1/10/03 

QUALITY CONTROL PROGRAM 
MP-009 

Title: Radioactive Reference Standards Solutions & Records 

EBERLINE -OAK RIDGE LABORATORY 
RADIOACTIVE REFERENCE SOLUTIONS 
PRIMARY DILUTION RECERTIFICATfON 

1\IIP 009 

Dilution Solvent Used 

Dilute to a volume ofl'" 'jOQQ;QQ ]milliliters 

I C11rti1fled Total Activity ofl Which Eauals · :Z.07tEct'05)dpm at the date listed above 

And after dilution the activity of this solution isl2;(iTtE+02)dpm/ml 
This activity com;:entration is based on the original 
reference date listed above. AU activities are corrected 

to the date and time of analysis by the laboratory d~ 
processing software. 

Expiration Date: l AuQust28, 2015 



Rev.a;· 1/10/03 
Title: RaOioactlv.e Reference Standards. Solutions. & Records. 

cBERL:INE SERVICES· OAK 'RIDGE LAB.ORATORY 
RADIOACTIVE RE-fi:ERJ;;NCE STANDARD SOLUTIONS 

SeCONDARY DILUTION ReCeRTIFICATION 

!tnln+i• 1#1 .. IMlll''. ·I 
Half Life, Days 

I d 

Reference Date! ··'11itljlJ930:CiOI 

o of 
IT1,1 .. ~31~ in.,, 

IDilutic>n Instructions: Dilution Solvent Used 11% Nitric Acid 

SeCOI'IDARY VOLUMeTRIC DILUTION 

Vol. Parent Solution: • · 500.0000 ml 
Total Activity: 1 :0355E+05 dpm Final Activity Concentration: I 1.0355E+021 dpmlml 
Final Volume: ., ···:tooo:oo ml 

NOTES: 

This activity concentration is based on the original 
reference date listed above. All activities are 
corrected to the date and time of analysis by the 
laboratory data processing software. 

Expiration Date:! August 28, 2015 I 

""'-------.. ~ \\ ' 
Verified & Approved By _ __:__::"::r= __.___~ ~_;::::..::::_~...:::::~\<c--

QC Approval ( ~ ~ ..1' ..!\<:;if~,._, __ 
Date: __ !/!n"~~,~~''nl.),i'I.Q:Q! 0:00!1_ 

Date: _ _.o/'-F'J /s=+J''+-tt/.-
1 I I '\ J 



Date 

RTIFICATE OF CALffiRATI , 
LPHA STANDARD SOLUTIO GC' \ ~:;\\(\?J 

Radionuclide 

Half Life: 

Th-230 TMA EBEruli\""~\\~t \,~ Customer: 

P.O.No.: 
Catalog No.: 

(7.54 ± 0.03) x 10'4 years 
7230 

TI4944 ,,~ 11'1 
Reference Date: November 1 1991 12:00 PST. 

Source No.: 388-116 

Description of Solution 
a. Mass of solution: 

b. Chemical fonn: 
c. Carrier content: 

Contained Radioactivity: 1.036 

5.0042 

Th(N03)4 in 0.1N HN03 

None added 

~Ci. 

grams. 

d. Density: 1.0016 
gramiml ® zo•c. 

Radioimpurities 
See attached technical data sheet 

Radioactive fro~ughters 
See attached technical data sheet 

Radionuclide Concentration 
O.W7 

Method of Calibration 

Weigbed aliquots of the solution were assayed using a liquid scintillation counter. 

Uncertainty of Measurement 
a. Systematic llJlcertainty in instrument calibration: 
b. Random llllcertainty in assay: 

c. Random llllcertainty in weigbing(s): 
d. Total llJlcertainty at the 99% confidence level: 

NIST Traceability 

±2.0% 

±0.5% 

±0.2% 

±2.7% 

pCi/gram. 

This calibration is implicitly traceable to the National Institute of Standards and Technology. 
Notes 

1. Nuclear data were taken from "Table of Isotopes", Seventh Edition, edited by Virginia S. Shirley. 
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit 

traceability for a number of nuclides, based on the blind assay(and later NIST certification) of 
Standard Reference Materials. (As in NRC Regulalory Guide 4.15) 

ISOTOPE PRODUCTS LABORATORIES 
1800 No. Keystone Street., 
Burbank, California 91504 
818 843 - 7000 

~~ QUALITY CO 



4:.:;:;e~;:RLINE I QUALITY CONTROL PROGRAM 
SEAVtCES MP-009 

Rev.14; 10/10/2012 
Title: Radioactive Reference Standards Solutions & Records 

EBERLINE SERVICES -OAK RIDGE LABORATORY 

RADIOACTIVE REFERENCE SOLUTIONS 

PRIMARY DILUTION RECERTIFICA T/ON 
MP009 

CURRENT DATE I · ... 4/15/2015 0:001 

SOLUTION REFERENCE #IIPL 388-116 · · < · ·. · .... · .. I SOLUTION #i ·.·'· <. Th-1 I 

Principal Radionuclide Half Life, Years Half Life, Da:ts 

·.· 
2""1"h ... I I · ts4oE+o41 I 2:754E+07j 

Radionuclide .. "'"Thoiiutn Reference Date 1· 1111it991o:ool 

Certified Activity 1:036E+OO JlCi 
Certified Concentration .. . '• · .. flCI per gram 

Ampoule /Solution Gross ·. 9.2660 Weight, Grams 
Empty Ampoule 4.6218 Weight, Grams 

Solution Net . ·.· 4.6442 Weight, Grams 

Total Activity In Ampoule 1.0360 flCI 

Chemical Composition of Standard Solution 

l""~h(NC)3)~.ib o,1N.HN03 . , ._.< .. ··.•· > J . ·.· _\l 

Dilution Instructions: Dilution Solvent Used j0.1N HNOs I 
Dilute to a volume of! 1000.00 . I milliliters 

Certified Total Activity of I 1.0360iflCI Which Eauals I 2.300E+06ldpm at the date listed above 

This activity concentration Is based on the original 

And after dilution the activity of this solution is I· 2.300E+03l dpmlml reference date listed above. All activities are corrected 
to the date and time of analysis by the laboratory data 

processing software. 

Expiration Date: I February 12, 2016 I 

~\ 
Recertified By :;;;:-.,.~ Date: 4/15/2015 0:00 

QC Approval \ 4~~ lA ~ ..::._ • ,t~ 4/r5Z5. Date: 
r I 



~ ~ .. !'OI .. IO: . .B.bJ,.!;;!,mi [ QUALITY c~P~o!~OL PROGRAM 

Rev.14; 10110/2012 
Title: Radioactive Reference Standards Solutions & Records 

EBERLINE SERVICES· OAK RIDGE LABORATORY 
RADIOACTIVE REFERENCE STANDARD SOLUTIONS 

SECONDARY DILUTION RECERTIF/CA TION 

MP-009 Date I · 411512015 O;OO I 
Solution Reference #IIPL388;116 .. I Solution #I Th-Jb >I 

Principal Radionuclide Half Life, Years Half Life, Dal(s 
2"'Jh J I 7.540E+041 I 2.754E+071 

Radionuclide of Interest! ··~'Thorium J Reference Date I 11/111991 o:ool 

Parent Solution Cone. I 2.30E+03 ldpmlml 

Chemical Composition of Standard Solution 
I""Th(N03)4 ino: 1 N HNOa · .. ·· · ... ·. ·. · .. '··.·, .· ·· ·· · .•. ·· .. • · . < . I 

Dilution Instructions: Dilution Solvent Used lo:1.NHN03 I 
SECONDARY VOLUMETRIC DILUTION 

Vol. Parent Solution: .·· . 10.0000 ml 
Total Activity: 2.2999E+04 dpm Final Activity Concentration:! 2.2999E+01idpmlml 

Final Volume: 1000.00 ml 

This activity concentration is based on the original 

NOTES: 
reference date listed above. All activities are 
corrected to the date and time of analysis by the 
laboratory data processing software. 

Expiration Date:! February 12, 2016 I 
[\ 

~~£"'- ,~ 
Recertified By Date: 411512015 0:00 

LI~A ¥sf~ QC Approval(""-- . Jl ~. ~A A ~ Date: 
I 7 
~ 



-~ Isotope Products 24937 Avenue Tibbitts 
Valencia, California 91355 

. Laboratories 

An Eckert & Ziegler Company 
Tel 661•309•1010 
Fax 661•257•8303 

CERTIFICATE OF CALIBRATION 
ALPHA STANDARD SOLUTION 

Radio nuclide: 
Half-life: 
Catalog No.: 

Th-229 
7340 ± 160 years 
7229 

Customer: 
P.O. No.: 
Reference Date: 

EBERLINE SERVICES 
00009633 
15-Jan-02 12:00 PST 

Source No.: 867-54 Contained Radioactivity: 
(Th-229 only) 

1.013 11ci 37.48 

Physical Description: 
A. Mass of solution: 
B. Chemical form: 

5.0147 gin 5 mL fiame-sealed ampoule 
Th(N03)4 in 0.1 M HN03 

C. Carrier content: 10~g ThlmL 
D. Density: 1.0016 glmL@ 20'C. 

Radioimpurities: 

None detected {daughters in equilibrium) 

Radionuclide Concentration: 0.2020 ~Cilg, 7.474 kBqlg 

Method of Calibration: 

This source was prepared from a weighed aliquot of solution whose activity in ~Cifg was determined 
using gamma ray spectrometry. · 
Peak energy used for integration: 193.5 keV 
Branching ratio used: 0.0441 gammas per decay 

Uncertainty of Measurement: 
A Type A (random) uncertainty: ± 0.7% 
B. Type B (systematic) uncertainty: ± 3.0% 
C. Uncertainty in aliquot weighing: ± 0.0% 
D. Total uncertainty at the 99% confidence level: ± 3.1% 

Notes: 
See reverse side for leak test(s) performed on this source. 

7J, -18 

kBq 

IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability 
for a number of nuclides, based on the blind assay (and later NJST certification} of Standard Reference 
Materials (As in NRC Regulatory Guide 4.15). 

- Nuclear data was taken from IAEA Technical Report Series No. 261. 
- This solution has a working life of 5 years. 

Quality'C(;ntrol Date Signed IPL Ref. No.: 867-54 

------------------ IS09001CER'fiFIED ------------------

Medical Imaging Laboratory Industrial Gauging Laboratory 
24937 Avenue Tibbitts Valencia, California 9l355 1800 North Keystone Street Burbank, California 91504 



~~!;IERh~~"~ I QUALITY CONTROL PROGRAM 
MP-009 

Rev.B; 1110103 
Title: Radloactive Reference Standards Solutions & Records 

EBERLINE SERVICES- OAK RIDGE LABORATORY 
RADIOACTIVE REFERENCE SOLUTIONS 
PRIMARY DILUTION RECERTIFICATION 

MP009 

CURRENT DATE I . 9/2/2014 0:001 
SOLUTION REFERENCE# IPL 867-54 .:·.·.·' · ... ,· .. ·.·.····.· .. ····.• .. ',f SOLUTION #I ·.: '· Th~18. ·:.':•·.•: .. ·:f 

Principal Radionucllde Half Life, Years Half Life, Da}!S 

''"'Th .. ··: I I •.. f340E+63I I 2.681.E+06j 

Radionuclide • : • 't'."'fh Reference Date! : · ·1/15/2oo2o:ool 

Certified Activity 1:013Et00 t.tCI 
Certified Concentration •· .. ' ·' .. t.tCi per gram 

Ampoule !Solution Gross 8.7752 Weight, Grams 
Empty Ampoule ·.· ..••... · 3.7591 Weight, Grams 

Solution Net 5.0161 Weight, Grams 
Total Activity in Ampoule 1.0130 ~tCi 

Chemical Composition of Standard Solution 

l'~.'Th(Nb3)~ ino.1M.HNQ3· ··.··.··:.< ...•••....•..•. ·· ....•.•.•. · .••...•..••.. · ....•... > i 

Dilution Instructions: Dilution Solvent Used jo:1MHN03 I 
Dilute to a volume ofl 1000.00 l milliliters 

Certified Total Activity of I 1.0130it.tCi Which Eauals I 2.249E+06Jdpm at the date listed above 

This activity concentration is based on the original 

And after dilution the activity of this solution Is I 2.249E+03ldpmlml reference date listed above. All activities are corrected 
to the date and time of_ analysis by the laboratory data 
processing software. 

Expiration Date: l August 28, 2015 I 

~~ 
\ 

Verified & Approved By Date: 91212014 0:00 

QC Approval ~~~>, }_./", •1 ~~ ~ ~tr<:l Date: 
'\ \,_/ '-.. J 

~ 



~E_e!;:Rble!;)Jc~ I QUALITY CONTROL PROGRAM ' 
MP-009 

Rev.7; 9129199" 
Title: Radioactlv~ Reference Standards So1utlons & Records 

EBERLINE SERVICES • OAK RIDGE LABORATORY 

RADIOACTIVE REFERENCE STANDARD SOLUTIOMS 
SECONDARY DILUTION RECERTIFICATION 

MP-009 Datel -· 9/2/2014 0:00 

Solution Referenee#IIPLB67.,54_i ' • ._ · ·· j_ Solution #f .·• .. "· Th'18a I 

Principal Radionuclide Half Life, Years Half life1 D!!!:S 

·.. 221'-rh . l f 7.34oJ;;'l'ro! ! 2661E@J 

Rtl'dionuclide Of Interest((' '.'''!'tfi' 'it Refeterrce Date f · 1/fs/2002 6:'00 I 
Parent Solution Cone. I 2.25E+03: fdpm/ml 

Chemical ComPosition of Standard Solution 

jTH(Nb:,}4)iO: 1M.I'lNO's. < . .:, .. ·< ·. ·. I 

Dilution Instructions: Dilution Solvent Used fo:1MHN03 I 
SECONDARY VOLUMETRIC DILUTION 

Vol. "•..,."' •••• •• • 
.. .... 

Total •· ., dpm Final Activity Concentration: I 2.2490E+01)dpm/ml 

Final ·'. 
This activity concentration is based on the original 

NOTES: 
reference date listed above. All activities are 

corrected to the date and time of analysis by the 

laboratory data processing software. 

Expiration Date:! August 28, 2015 I 

"''""'-"'"~E, Date: 9/2/2014 0:00 

Date' -1hfsc 
QC Approval .. _ · .. ~ 

I I I 



-~ Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404·352•8677 

Fax 404• 352· 2837 

www.analyticsinc.com 

98505 L'PGAF-H-
47 mm Diameter Simulated Filter in Falcon Petri 

Customer: Eberline Analytical Cozporation 
P.O. No.: OR-1405030, Item 8 Product Code: 8401-GF-FP 
Reference Date: 01-0ct-2014 12:00 PM EST Grams of Master Source: 0.0016721 

This standard radionuclide source was prepared using aliquots measured gravimetrically from master 

radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by 

gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were 

checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma

ray emitting impurities were detected. The gamma-ray enrission rates for the most intense gamma-ray Jines 

are given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and 

Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.1 5, 

Revision 2, July 2007, and compliance with ANSI N42.22-l995, "Traceability of Radioactive Sources to NIST." 

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this 

source was produced in accordance with the HPS accreditation requirements. Customers may report any 

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 

VA 22101. 

Master Uncertainty* , % 

Gamma-Ray Half-Life, Source* This Source Type Calibration 

Nuclide Energy (ke V) Days zys/gram J'PS UA UB u Method* 

Am-241 59.5 l.580E+OS 1.942£+02 0.1 1.8 3.6 4ll LS 

Cd-109 88.0 4.614£+02 l.663E+OS 2.781£+02 0.5 2.0 4.1 HPGe 

Co-57 122.1 2.717£+02 8.913£+04 1.490£+02 0.4 1.7 3.5 HPGe 

Ce-139 !65.9 1.376£+02 1.241£+05 2.076£+02 0.4 1.7 3.5 HPGe 

Hg-203 279.2 4.659£+01 2.675E+OS 4.473£+02 0.3 1.7 3.5 HPGe 

Sn-!13 391.7 1.151£+02 1.796£+05 3.004£+02 0.4 1.9 3.9 HPGe 

Cs-137 661.7 1.099£+04 l.ll1E+OS 1.857£+02 0.7 1.9 4.0 HPGe 

Y-88 898.0 1.066£+02 4.223£+05 7.061£+02 0.7 1.7 3.7 HPGe 

Co-60 1173.2 1.925£+03 2.091E+OS 3.497£+02 0.7 L8 3.9 HPGe 
Co-60 1332.5 1.925£+03 2.094£+06 3.502£+02 0.7 1.8 3-9 HPGe 
Y-88 1836.1 1.066£+02 4.471£+05 7.475£+02 0.7 1.7 3.7 HPGe 
*Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly. 

Calibration Meth~~s: 4n I:S- 4 pi Liquid Scintillation Counting, llPGe- High Purity Germanium Garnm.a-Ray Spectrometet, IC -

Ionization Chamber. Uncertainty: U -Relative eltpanded uncertainty, k = 2. See NJST Technical Note 1297, 11Guidelinea for 

Evaluating and Expressing the Uncertainty of NIST Measurement Results." 

(Certificate continued on reverse side) 

MGS Certificate Rev 7, 11 September 2014 Page 1 of2 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 

=- ~ 000!4-0 



SECTION VI 

QUALITY CONTROL SAMPLE RESULTS SUMMARY 



~S1 
~\j;~~ 
~ln;t~ 

1 .. , ~~ 

;~ 

Eberline Services 
Analysis Control Chart 

wo 

15-08105 

Analyte 

U-234 

U-238 

Analyte 

Analyte 

U-234 

U-238 

U-235 

Version 

Amil}'sis Activity __ ljl}!_t~ ~-~[i_quot Units 

UUISO pCi s 

Laboratory Control Sample 

LCS csu LCS Uncert. i Known 
Known Result 

Measured Measured Expected E;~~:pected Error 

96.88% 16.11% 100.00% 3.60% 8.07E+OO 2.90E-01 7.82E+OO 

i----11~6.05% 100.00% -1 3.60% p.86E+OO 2.83E-01 i 8.00E+OO I 

Matrix Spike 

Normalized Actual Sample Sample 

Difference MSCSU Result csu 

Li --f t _JI =t---+-· 
I · i 

Replicate Sample 

Normalized I Original Original Replicate ! Replicate LCS Relative I 
RPD 

I 
LCS%R 

Difference Result csu Result csu Bias 

1.34 55.66 1.61E+OO 8.47E-01 o.M•~ oro,., 1 'ili 
~ 11.10 

1.48E+OO 7.92E-01 1.33E+OO I 6.9~1.02 OK 

200.00 1.03E-01 2.47E-01 O.OOE+OO 2.91E-01 I OK 

Printed: 9/4/2015 2:44PM 
Page 1 of 2 

----------'Client Name 

Auxier & Associates, Inc. 

I Standard Standard Standard 

I 

Standard 
csu 

! 10 ACT(dpm) Error Added (g) 

I 

1.26E+OO U-8a 3.52E+01 3.60E+OO 5.08E-01 

1.28E+OO U-Sa 3.44E+01 3.60E+OO I 5.08E-01 

Sample Standard Standard Standard Standard 

Aliquot ID ACT(dpm) Error% Added(g) 

QCSummary 

MS%R MSND Rep RPD Rep NO 

--J-__ ::- r :: 
OK OK 



&~ 
~g 
~~:1) 
,,Jr.~ 
N1i 
'lhl'i__.--;; 

Eberline Services 
Analysis Control Chart 

wo 

15-08105 

130.00 

120.00 

110.00 

100.00 

90.00 

80.00 

A~a_!ysis 

UUISO 

LCS % Recovery 

1 

R~n.. Activi!X _l)nits 

1 pCi 

'"" l 35.00 

30.00 

25.00 

20.00 

15.00 

10.00 

7o_oot--------cuc_c
2
c
34
c---------,--------cuc_c

2
c
38
:c-----------, 5.00 

LowerError 77.17 ~ 82.07 

Upper Error- 116.59 ~---__ _ ·:_ --- ;1;21;-~''"----
• %R 96.88 101.71'_ ___ _ 

LCL -75 ---- -- 7,;5'_ __ _ 

Mean 100 - - - - "'"' 

UCL 

Normalized Difference 

3_50 

3.00 j------~-----·--~-----

2.50+---

2.oo+-----

3 

Version 

Lower Error 
Upper Error 

+ RPD 
---CL 

All_guC?t_ Units 

s 

" --. 

Printed: 9/4/2015 2:44PM 
Page 2 of 2 

Client Name 

Auxier & Associates, Inc. 

Replicate Sample RPD 

_____________ j 

No Matrix Spike 



~~g 
~-~::~! 
5l 
F 

"'"""' 
,.,.~ 

'~'"" 

Eberline Services 
Analysis Control Chart 

Printed: 9/8/2015 8:10AM 
Page 1 of2 

WO ----~A~o=a~ly.si_sH !3!:11"! Actly_~txui!_lts r Aliquot Units -I- _________ Client Name 

15-08105 ThiSO 1 pCi s Auxier & Associates, Inc. 

Laboratory Control Sample 

I 
LCS csu 

LCS I Uncert. 
Known 

Known 
Result csu Standard 

I 

Standard 
I 

Standard Standard 
Analyte 

Measured Measured Expected Expected Error 10 ACT(dpm) Error Added (g) 

I . 
TH-228 +- I 112.49% 18.50% 100.00% 3.60% 4.79E+OO 1.72E-01 5.39E+OO 9.97E-01 Th-8b i 1.04E+02 3.60E+OO I 1.03E-01 

--- . •.... . . ---

TH-230 115.51% 19.83% ! 100.00% 2.70% 5.34E+OO 1.44E-01 
1 

6.17E+OO 1.22E+OO Th-1b 2.35E+01 2.70E+OO 15.04E-01 

- . . .•. 

I 5.37E+OO TH-232 
i 

112.02% 18.20% 100.00% 3.60% 4.79E+OO 1.72E-01 9.77E-01 Th-Bb 1.04E+02 3.60E+OO 1.03E-01 

Matrix Spike 

I Normalized j MSActual I Expected ' Expected 

I 
Actu" I Actual I Sample Sample I 

Sample Standard Stand"d I Standard Standard 
Analyte 

Difference %Roc MS Result I MS Uncerl MS Result MSCSU : Result csu Aliquot ID ACT(dpm) , Error% Added(g) 

1 I 

R 
I 

I I +~-
-

i ---~ ----

I 

Replicate Sample QCSummary 

Analyte I 
.w.......... I RPD 

Original Original Replicate Replicate LCS Relative I LCS%R I MS%R MSND RepRPD RepND 
"'~-renee Result csu Result csu Bias 

TH-228 I 0.74 55.34 4.14E-01 3.68E-01 2.34E-01 ' 3.00E-01 1.12 I OK I 
' 

NA OK 

TH-230 I 0.11 7.24 i 3.47E-01 2.95E-01 I 3.23E-01 I 3.13E-01 I 1.16 OK I I NA OK 
--. 1-

TH-232 I 1.13 145.33 I 2.92E-02 I 1.22E-01 1.84E-01 I 2.40E-01 I 1.12 i OK I NA OK 

Version 



JS] 
~~Sl 
~s 

til 

Eberline Services 
Analysis Control Chart 

wo 

15-08105 

130.00 

12000 

110.00 

100.00 

so.oo 

80.00 

Analysis 

ThiSO 

LCS % Recovery 

------r UCL 

I 

------------ -LCL 

Activity Units __ 

pCi 

40,00 ~ 

35.00 

30.00 

25.00 

20.00 

15.00 

10.00 

Ali_g~2! __ u_nits 

s 

Printed: 9/8/2015 8:10AM 
Page 2 of 2 

Clien_!_l\j_ame 

Auxier & Associates, Inc. 

Replicate Sample RPD 

[-------------1 

7o.oo t-----ToHc-o
2
o
2
o
8
-----,-----roHc_c

2
o
3
o
0
-----,----cToHc_c

2
o
32
;:-----, coo 

90.39 I 92.98 I 90.21 

- upper t:.rror-~_ 134:6_~ 138.04 . - }~3.82 
--- 112.49 115.51 112.02 

- -~ ~- n 
100 - -~ 106" 
125 ~')<; CL 

-

100 

,_ -UCL 125 

Lower E_'". '_j-- u~. 
_!:!.E~!: _ __I?:rro~ 2R 

+ RPD " 

Normalized Difference 

3.50 
No Matrix Spike 

3_00 i-----·-------
2.50 +---· . ----
z.oot----·· 

1.50+-----

1.00 

0.50 1--

0.00 '""' ...... 

Version 



1
,,~ 

hclf 

11~\9 
II~~ 
""""' t::: 

Eberline Services 
Analysis Control Chart 

wo 

15-08105 

Analyte 

C0-60 

CS-137 

Analyte 

Analyte 

BE-7 

K-40 

PB-210 

Version 

Analysis 

Gamma 

LCS csu 
Measured Measured 

112.53% 12.84% 

109.23% 16.09% 

Normalized MSActual Expected 
Difference %Rec MS Result 

Replicate Sample 

Normalized Original 
Difference Result 

1.61 14.09 2.26E+03 

0.33 17.20 3.35E+01 

0.83 8.50 3.81E+02 

Printed: 8/31/2015 7:40AM 
Page 1 of 2 

Roo Activity Units ,A,Iiquot Units Client Name 

1 pCi s Auxier & Associates, Inc. 

Laboratory Control Sample 
' 

I 

LCS 

I 

Uncert. 
Known 

Known 
Result csu Standard Standard Standard Standard 

Expected Expected 
i 

Error ID ACT (dpm) Error Added (g) 

100.00% ! 4.00% 9.82E+03 3.93E+02 I 1.11E+04 ; 1.42E+03 GAF-13 I 9.82E+03 3.93E+02 1.00E+OO 
~ i 

100.00% 4.00% 
I 6.23E+03 I 2.49E+02 I 6.81E+03 1.10E+03 GAF-13 I 6.23E+03 I 2.49E+02 I 1.00E+OO 

1 

Matrix Spike 

Expected Actual 

I 
Actual Sample Sample Sample Standard Standard Standard 

MS Uncert MS Result MSCSU Result csu Aliquot ID ACT(dpm) Added(g) 

QCSummary 

Original Replicate 
' 

Replicate LCS Relative 
LCS%R MS%R MSND RepRPD I RepND csu Result csu Bias 

2.78E+02 2.60E+03 3.10E+02 1.13 OK <CS-137 BE-7> NA 
I 

2.62E+01 3.98E+01 2.65E+01 1.09 OK <C0-60 K-40> NA OK 
~- ~ I ~· . ·······~ I ----

5.47E+01 4.15E+02 5.81E+01 PB-210> NA OK 



Eberline Services 
Analysis Control Chart 

wo Analysis R"o Activity Units AliQuot Units 

15-08105 Gamma 1 pCi s 

LCS % Recovery 
130.00 

40.00 

120.00 

35.00 

110.00 
30.00 

100.00 25.00 

90.00 
20.00 

80.00 

15.00 i 
10.00 

?o_oo t--------"c"oc"~o;--------,---------cc~s",c'~"o--------, 5.00 

Lower Error 95.69 I 89·14 I 
• --~p:f!_~~!:~()!: ------ ------- - ---~~~:--~~--- ---- ---------- ~~::~~ 

o:oo BE-7 

Lower Error 14.94 

LCL 75 75 Upper Error 13.24 
Mean 100 100 + RPD 14.09 

UCL 125 125 CL 35 

Normalized Difference 

3.50,----------------------

3_oot----------------------------------------------------------
2.50 +-----------------------------

2.00 +-----------------------------

Version 

Printed: 813112015 7:40AM 
Page 2 of 2 

Client Name 

Auxier & Associates, Inc. 

Replicate Sample RPD 

I 
• 

n40 PB-210 

23.38 9.10 

11.03 7.90 

17.20 8.50 

35 35 

No Matrix Spike 



SECTION VII 

LABORATORY TECHNICIAN'S NOTES 
&RUN LOGS 



ISOUNOTES 



Printed: 9/2/2015 8:58AM Page 1 of 1 

~ 
Oak Ridge Laboratory Internal Work Order 15-08105 
601 Scarboro Rd. -EBER~~~cn Oak Ridge, TN 37830 Analysis Code UUISO Voice: 865.481.0683 

Work Order Analysis Notes [ www.eberlineservices.com 
Run Number 1 

# Date Dept I User I Notes 

1 09/02/15 08:58 PREP 

I 

JWOLFE DISSOLVED SAMPLES WITH HF AND DRIED SAMPLES DOWN- ADDED MIXED ACIDS AND TOOK 

SAMPLES TO DRYNESS- ADDED HN03 AND WATER TO REDISSOLVE SAMPLES AND CENTRIFUGED-

DILUTED- ALIQUOTED FROM DILUTIONS AND ADDED SPIKES AND TRACERS- DRIED SAMPLES 

DOWN AND SUBMITTED SAMPLES TO SEPARATIONS 



# 

2 

Printed: 9!3/2015 4:30PM Page 1 of i 

Internal Work Order ! ( 1;/;),E: B E::RLI N E 
~ SERVICES 

Oak Ridge Laboratory 

601 Scarboro Rd. 
Oak Ridge, TN 37830 
Voice: 865.481.0683 
www.eberlineservices.com 

15-08105 
Aooly'i' Code ' U U I S Q 

Work Order Analysis Notes Run Nu·m····b·oc·····',···················· 1 

Date Dept 

09/02/15 08:58 PREP 

User Notes 

JWOLFE DISSOLVED SAMPLES WITH HF AND DRIED SAMPLES DOWN· ADDED MIXED ACIDS AND TOOK 
SAMPLES TO DRYNESS· ADDED HN03 AND WATER TO REDISSOLVE SAMPLES AND CENTRIFUGED· 
DILUTED- AUQUOTED FROM DILUTIONS AND ADDED SPIKES AND TRACERS- DRIED SAMPLES 
DOWN AND SUBMITTED SAMPLES TO SEPARATIONS 

-JDEMELAS----·- -·-ACfd6CTCOnC8r1Tr8t6cfHc1 to sample beakers-8riCi"h·e·at-6d t0(ifY-r18SS;"Added 20 ml 8N HCL to samples 8nd 

transferred to new, labeled C-Tubes, rinsing with 8N HCI to bring volume to ~35 ml; Preconditioned resin 
columns with 35 ml 8N HCI; Centrifuged samples and loaded onto columns; Rinsed C-Tubes with 20 ml 8N 
HCI, centrifuged as needed and loaded onto columns; Rinsed columns with 35 ml 8N HCI- 0.1 N NH41, 35 ml 
of 6.5N HCI- 0.04N HF, and 10 ml of 6.5N HCI; Eluted Uranium with 50 ml of O.SN HCI into clean, labeled 100 
ml beakers; Dried-down samples on hotplate; Dissolved samples in -10 ml of concentrated HCI; Transferred to 
new, labeled C-Tubes with Dl H20. Set samples aside for later precipitation and filtering 



Printed: 9/4/2015 5:08AM 

~ E: B_ER.hleit:Jc~ 
Work Order Analysis Notes 

# Date Dept I User 

1 09/02/15 08:58 PREP JWOLFE 

31 09/04/15 05:07 i 
i 

-I 
CHEM I TSMITH 

• Oak Ridge Laboratory 

601 Scarboro Rd. 
Oak Ridge, TN 37830 
Voice: 865.481.0683 
www.eberlineservices.com 

•.... 

i··· 

Internal Work Order ' 

. .......... 

Analysis Code 

Run Number 

Notes 

Page 1 of 1 

15-08105 
.. 

UUISO 
············· 

1 

DISSOLVED SAMPLES WITH HF AND DRIED SAMPLES DOWN- ADDED MIXED ACIDS AND TOOK 

SAMPLES TO DRYNESS- ADDED HN03 AND WATER TO REDISSOLVE SAMPLES AND CENTRIFUGED

DILUTED- ALIQUOTED FROM DILUTIONS AND ADDED SPIKES AND TRACERS- DRIED SAMPLES 

DOWN AND SUBMITTED SAMPLES TO SEPARATIONS 

·-- '1· ···:~~=z~~~~~~~~~~~~~;~~;~~=~~~-~~t~~-·5tf~~~g~t~~a~·f~~~s~~~~~~e~~~~~,~~~~~c~·~~~~~~~e~~:~a"·· ·-

.). 

' 

columns with 35 ml 8N HCI; Centrifuged samples and loaded onto columns; Rinsed C-Tubes with 20 mi8N 

HCI, centrifuged as needed and loaded onto columns; Rinsed columns with 35 ml 8N HCI ~ 0.1 N NH41, 35 ml 

of 6.5N HCI- 0.04N HF, and 10 ml of 6.5N HCI; Eluted Uranium with 50 ml of 0.5N HCI into clean, labeled 100 

ml beakers; Dried-down samples on hotplate; Dissolved samples in -10 ml of concentrated HCI; Transferred to 

new, labeled C-Tubes with 01 H20. Set samples aside for later precipitation and filtering 

.................. 
Followed steps 12.1.7 to 12.4.5 in AP-005 . ( Precipitated and filtered samples for Uranium ) 



Eberline Analytical 
Oak Ridge Laboratory 

Printed: 9/4/2015 5:12AM 
Page 1 of 1 

Internal Work Order 

EE;r~RLINE 
SERVICES Analysis Code 

Reagents Used in an Analysis UUISO 

Reagent Reagent 
ID Name 

016253P Hydrofluoric Acid 

016519P Nitric Acid 

016158P Perchloric Acid 

015490P 

016740P Anion Exchange Resin 

016232D12 ydrochloric Acid 

016795S 

0167575 

< ~<~<<<~~~<<~~" <~ 
Reagent Grade 

Reagent Grade 

Reagent Grade 

Reagent Grade 
~<~<<~~<~<~~<<:~~< < 

Reagent Grade 

0<5N 

Reagent Grade 
~<<< ~~<<~< < <<;~ < 

SN 

SN ~ 0<1M 
~~~~~r ~~ ~ ~<<<<<<<<<<<<<<<<~< ~ 

6<5N ~ 0<04N 

6.5N 

1 mg/ml 

Analyst Date 
ID 

JWOLFE 

JWOLFE 

JWOLFE 

JWOLFE 9/2/2015 

JDEMELAS 9/3/2015 

9/3/2015 

9/3/2015 

JDEMELAS 

JDEMELAS 

JDEMELAS 9/3/2015 

TSMITH 9/4/2015 

TSMITH 9/4/2015 016514P Reagent Grade 
'~~~-~~~-~~~~~¥~~-~<--<-~-~+-~<,<<~'~<~'-~ 

016606P Titanous Chloride Reagent Grade 
I~~~ --~~~·<<-·<·<~·~<<<<.< .... <.<~-~·-·~~·<<·<·<<<<.<<.<<<··~-<<<<<<<<<<<<<<· .. f·<<•<.~<<<·< 

TSMITH 9/4/2015 

TSMITH 016569P Hydrofluoric Acid Reagent Grade 
< <L- ~ < ~ <<=<<<<<<<< 

0167545 Carbon substrate Solution TSMITH 9/4/2015 
~<<~~~~~-<~~<-<-<< <<<~ <<•~<~ < 
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Printed: 9/2/2015 8:58AM 

~ 1:: !:3 !== R ~ ~t':lc!fi 
Work Order Analysis Notes 

# ' Date Dept i User 

' 
1 ! 09/02/15 08:58 PREP 

i 
JWOLFE 

I I I 

Page 1 of 1 

Oak Ridge Laboratory Internal Work Order 15-08105 
601 Scarboro Rd. 

~ "" ·-" -- ~ ~·,···- . ........• 
Oak Ridge, TN 37830 Analysis Code ThiSO Voice: 865.481.0683 - ------- ..... ..... 
www.eberlineservices.com i Run Number 1 

Notes 

DISSOLVED SAMPLES WITH HF AND DRIED SAMPLES DOWN- ADDED MIXED ACIDS AND TOOK 

SAMPLES TO DRYNESS- ADDEO HN03 AND WATER TO REDISSOLVE SAMPLES AND CENTRIFUGED-

DILUTED- ALJQUOTED FROM DILUTIONS AND ADDED SPIKES AND TRACERS- DRIED SAMPLES 

DOWN AND SUBMITTED SAMPLES TO SEPARATIONS 

~.rPc=.q_-
qla/)~ 



Printed: 9/3/2015 4:31 PM 

jfJ J;;;J:;I I:: R 1,., IN I:: 
~ SERVICES 

Work Order Analysis Notes 

# Date Dept I User 

Oak Ridge Laboratory 

601 Scarboro Rd. 
Oak Ridge, TN 37830 
Voice: 865.481.0683 
www.eberlineservices.com 

Page 1 of 1 

Internal Work Order 15-08105 
i··············A·····"···,····,·,···,····,·,····c····,····,···,·····+·······················~T"h'IS~·o·~:·················· 11 

! Run Number 1 

Notes JWOLFE 1 09/02/15 08:58 PREP ! DISSOLVED SAMPLES WITH HF AND DRIED SAMPLES DOWN- ADDED MIXED ACIDS AND TOOK I l ; I SAMPLES TO DRYNESS- ADDED HN03 AND WATER TO REDISSOLVE SAMPLES AND CENTRIFUGED-

2 69703/is i6,3iJ~ CHEM ~ i . ~~JoE~MEO\s~~ ~~~ ~~~d~:{~~f;i~.~~i~!i;1~~li~)~~~.~~~d:~~~~;~:~;s:N;d:;;;;;a~~::;;~;.m~LE-P~-eS_a_n_d ~ 
'I transferred to new, labeled C-Tubes, adding 8N HN03 to bring volume to -35 ml; Preconditioned resin 

columns with 50 mi8N HN03; Centrifuged samples as needed, and passed through columns; Rinsed C-Tubes 

with 20 ml 8N HN03; Centrifuged rinsates and loaded onto columns; Rinsed columns with 40 ml 8N HN03; 

I 
Eluted Thorium with 50 ml of 8N HCI into clean, labeled 100-ml be. akers; Dried-down samples on hotplate; 

Dissolved samples in .... 10 ml of concentrated HCI; Transferred to new, labeled C-Tubes with deiononized 

water brinaino volume to -15m!. Set sa moles aside for later orect itation and filtering. 



Printed: 9/4/2015 5:11AM 

~ ~:::: ~;;~ e: R ~ •Rt·u=; I 
Work Order Analysis Notes I 

Oak Ridge Laboratory 

601 Scarboro Rd. 
Oak Ridge, TN 37830 
Voice: 865.481.0683 
www.eberlineservices.com 

Internal Work Order ' 

Analysis Code 

Run Number 

# Date j Dept User Notes 

Page 1 of 1 

1 09/02/15 08:581 PREP JWOLFE DISSOLVED SAMPLES WITH HF AND DRIED SAMPLES DOWN- ADDED MIXED ACIDS AND TOOK 

I SAMPLES TO DRYNESS- ADDED HN03 AND WATER TO REDISSOLVE SAMPLES AND CENTRIFUGED-

~2To9;o3/is i"6:3i--l--c:H-Eiii- -~---]of"iiiECAs~- - _111 - ~?a~}~~~~~~rJ~~~;~~~!i~~TJrl~r~~;~~~i ~:~~Y::,:N:d:::::~~~~:~:::::~::, and 
'I i : I transferred to new, labeled C-Tubes, adding BN HN03 to bring volume to -35 ml; Preconditioned resin 

I 
i ' columns with 50 ml SN HN03; Centrifuged samples as needed, and passed through columns; Rinsed C-Tubes 

i 1 
with 20 ml BN HN03; Centrifuged rinsates and loaded onto columns; Rinsed columns with 40 ml 8N HN03; 

! 
1 ! Eluted Thorium with 50 ml of BN HCI into clean, labeled 1 00-ml beakers; Dried-down samples on hotplate; 

j i ; 1 Dissolved samples in -10 ml of concentrated HCI; Transferred to new, labeled C-Tubes with deiononized 

"3t69704ii505:1or--CHEM -i~Tsiiii'fH---~--l{~~~~~~i!"i~~m4~i~\i
11~\~;(J;~5§€'!~.!/r~l~~~i~~~~~-!J~~f!e~t:~;;;;:f~,':~~~~rlum~)~n·~~-- ",,u, "''-"" 

' 



Eberline Analytical 
Oak Rldge Laboratory 

EBERLINE 
s·--E··-R· V"i- ·c:--E--s 

Reagents Used in an Analysis 

Reagent 

Printed: 9/4/2015 5:12AM 
Page 1 of 1 

Internal Work Order 

15-08105 
Analysis Code Run 

ThiSO 
: 

1 
Analyst Date 

. ····~· 

Reagent 
ID 

Reagent 
Name Concentration ID Recorded 

Reagent Grade JWOLFE 016253P 
~·· ~ ·~······~··~·~~+········· 

016158P Reagent Grade JWOLFE 

015490P Reagent Grade JWOLFE 

016519P Reagent Grade 

016128P Reagent Grade 

016740P Reagent Grade 

Reagent Grade 016519P Nitric Acid 
~·····························~+···················~· ···························· 

016790S Hydrochloric Acid JDEMELAS 9/3/2015 

016777S Nitric Acid JDEMELAS 9/3/2015 

016557S Cerrium Carrier 

016514P Reagent Alcohol Reagent Grade 

016569P Hydrofluoric Acid Reagent Grade 
····~······~·~-·~-~···~·~·····~~~~~·~+~··~·~~~··~··~···············-······+··················· 

016754S Carbon substrate Solution 



n 

i ,, 

--- 1--------
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SECTION VIII 

ANALYTICAL DATA (ISOTOPIC URANIUM) 



Eberline Services 
Oak Ridge laboratory 
Analysis Sheet 

Work Order 

Analysis Code 

Date Received 

Lab Deadline 

Client 

Project 

Report Level 

Activity Units 

Aliquot Units 

Matrix 

Method 

Instrument Type 

Tracer Act {dpm/g) 

Carrier 

!Carrier Cone (mg/ml) 

9/15/2015 

Auxier & Associates, Inc. 

WESTLAKE 

4 

pCi 

s 
AF 

EML U-02 Modified 

Alpha Spectroscopy 

U-232 

U-10a 

18.67 

Internal Sample 
Fraction Desc 

15-08105 
UUISO 
Run 1 

Client 
ID 

01 i LCS I LCS 

o2-tMsL BLANK 
' 

DUP j 

1---- -- t 
TRG 

03 

TRG 

DO 

07 TRG 

08 TRG 

09 ! TRG 

10 TRG 

11 TRG 

12 TRG 

13 

14 

15 

16 

1-----, 

TRG 

TRG 

TRG 

TRG 

ENGWESA003 

ENGWESA001 

ENGWESA002 

ENGWESA003 
------ ----

ENGWESA004 
---· 

ENGWESA005 

ENGWESA006 

ENGWESA007 

ENGWESA008 

ENGWESA009 

ENGWESA010 
--------

ENGWESA011 

ENGWESA012 

ENGWESA013 

-----

"SAF1 is used for Gross Alpha and all other radlonuc!ides. SAF2 is used for Gross Beta only. " Indicates estimated SAF value. 

*~Actual mass exceeded the calibration curve range. Results should be qualified as appropriate. 

Login 
CPM 

I 

Printed: 9/4/2015 5:12AM 
Page 1 of 3 

Sample Sample 
Date Aliquot 

08/26/15 00:00 1.0000E+OO 
--- -------------------' 

08/26/15 00:00 1.0000E+OO 
------- L ------

' 

t 
40 06/24/15 10:40 1.9880E-01 

47 06/24/15 12:15 I 2.9500E-01 
- ------- j__ 

50 06/24/15 09:40 3.9750E-01 
I 

40 I 06/24/15 10:40 1.9880E-01 I 
- I 

55 i 06/24/15 11:40 3.9750E-01 
----

40 06/23/15 10:30 3.9750E-01 
i 

43 06/24/15 13:00 ! 3.9750E-01 

i 
----------

51 06/23/15 09:38 3.9750E-01 

44 06/23/15 11:25 3.9750E-01 
------------

49 06/23/15 13:26 3.9750E-01 
------ ----------

45 06/23/15 14:10 3.9750E-01 

48 06/23/15 08:59 3.9750E-01 

50 06/23/15 14:50 2.9500E-01 
' -~---

41 06/23/15 15:30 
i 

3.9750E-01 i 
---. --------

-- -------r- ------ --

--+ 
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Eberline Services 
Oak Ridge Laboratory 
Analysis Sheet 

15-08105 
UUISO 
Run 1 

Printed: 9/4/2015 5:12AM 
Page 2 of 3 

Internal Sample Tracer Tracer Total Radiometric Radiometric Grav Ca"ier I Grav Filter Grav Filter Grav Filter Grav Mean I SAF SAF 

Fraction Desc Aliquot (g) ACT (dpm) Tracer (pCi) % Rec , Added (ml) Tare (g) Final (g) Net (g) % Rec % Rec 
1 

1* 2* 
I 

01 LCS 0.6031 I 11.3 0.00 , 
!-~~-+--~~~~~-+ ·-~---- I ·· - -- ----- - - i- - - ·· -- --- -

02 MBL i 0.6042 11.3 0.00 
-~------+----- ---1-

: ~:: ::::I ::: :: • , __ ± - --~~---
:: ;R: : :::: -- :: : I :·::. ~- ~-~+-- __ . __ 

--+-- --- ' - i --------+- l-----+-~ 

08 TRG ! 0.5986 11.2 ! 0.00! I 

___ _J : ------t ---+~----- ~~-t,~~-

09 TRG 0.5981 11.2 ! 0.001 • -~ ... .. . ..... I ---

::- ~~~ ~~~;::: r ::.~ - ! ::: • ~ - I -- r -1-~~ 
! I I 

I--1-2-+T~G---- 0.5963 -~-.1--- o.oo ---~- --T~--~ ---------~-- ~ 

-----'--.----- - ----,------ ----------------- ---- - ---~------------ ----- ----------,------ _l 

13 TRG 0.5981 11.2 I i o.oo, I I 

~.-:: :::: ' ::: i j -~:! - I I___ - ~ ------
16 TRG o.5952 11.1 i o.oo· 

------t--~- . --~- 1------:--- ----- ------~------

' . I - ----+~- --+--· --
' . 

i 

~-------1 ~ __ - . I 

"SAF1 is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. 11 Indicates estimated SAF value. 
-Actual mass exceeded the calibration curve range. Results should be qualified as appropriate. 
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Eberline Services 
Oak Ridge laboratory 
Analysis Sheet 

Internal Sample 
Fraction Desc 

01 ! LCS 

02 MBL 
--

03 DUP 
----- -

04 TRG 

05 ! TRG 

06 DO 

Rough Prep 
Date 

-----

--------

--

--- I--- ----------- -- -------

' 

I 

' 

RoughPrep ! Prep 
By ! Date 

' 

09/02/15 09:54 
i 
i 09/02/15 09:54 

09/02/15 09:54 

I 09/02/15 o9:54 

09/02/15 09:54 

09/02/15 09:54 
-----

09/02/15 09:54 
---------

15-08105 
UUISO 
Run 1 

Prep 
By 

AGRIGSBY I 

AGHIGSBY I 

AGRIGSBY 

AGRIGSBY 
----- -- -- -----

AGRIGSBY 
------ ---- ----

' I 

AGRIGSBY i 

AGRIGSBY 

SepW 
Date/Time 

--

-- ---+---------- --------

' 
' 

-s~ 08 TRG 
I 

09/02/15 09:54 AGRIGSBY 
------- --- --- - --------------- ! 

! 

I 

09 TRG 09/02/15 09:54 , AGRIGSBY 
' 

----- ----------------

' 10 TRG ' 09/02/15 09:54 AGRIGSBY I 

--- -· - - -- ---- -------- -----

11 TRG 09/02/15 09:54 , AGRIGSBY 
- --· ---- ---- -- - --

12 TRG 09/02/15 09:54 AGRIGSBY 
--- -- ------------ -----'------------ ------ ----

13 TRG i i 09/02/15 09:54 AGRIGSBY 
-----' -----+--- i 

14 TRG I -- ~/02/15 09:54 i AGRIGSBY 
I I 
' --------- -- -- ---- --+-------- _j___ _____ --------

15 TRG 09/02/15 09:54 AGRIGSBY 
-- --- ---------- - --- -----------··-

16 TRG 09/02/15 09:54 AGRIGSBY ' 

- --- ---------- --- ------------ - ------------ -----------

! 

----- . ----------- -- - - - --- - i 

I 

------------ - ----- --- --- --- ---------- I 

- --- -- ---- -- i --

: 

"SAF1 is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. 11 Indicates estimated SAF value. 

**Actual mass exceeded the callbration curve range. Results should be qualified as appropriate. 

SepW 
By 

-

r-

---- -

• 

I 

' I 
- + I 

L 
! 

- - --'----

------

' I 

Printed: 9/4/2015 5:12AM 
Page 3 of 3 

' 
Sep t1 Sep t1 

Date/Time ' By 

' 

--
' 

-------

- ------ -

--------------- --------

-------------- -----------

- - -- ------------------------ -

-------

------+- ---- ---------

i 
- ------ - ------

------- --------·-

---- -----------

-----··- i -

' 

----- ----------- - -

-:------ --------

I _r--- -------

-

! 

' 



Eberline Services 
Oak Ridge Laboratory 

~ """ 

e , 
0: 

--

• " 0 
u 
-~ 
" "" • e 

" 
-

~ 
0 
~ 

~ 
" • u 

~ • "' • 
~ • 
;fi 

-

t 
I'·"' I~ 

" 5 

-r-

-----

0 
en -::::> 
::::> 

-.. -

0 
c 

1/) 
Q) -.!!! 
0 
0 
1/) 
1/) 

<t: 
o6 .... 
. 2:! 
>< :::s 

<t: 

Lob 
Nuclide 

Fraction 

01 U-234 

02 U-234 

03 U~234 

04 U-234 

05 U-234 
-

06 U-234 

--r 
07 U-234 

08 U-234 

09 U-234 

10 U-234 

11 U-234 

12 U-234 

13 U-234 

14 U-234 

15 U-234 

16 U-234 

I 
! 
I 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-081 05-UUIS0-1 

Sample Client 

I 
Activity ' LCS 

Results Error Estimate MDA 
Desc Identification Units Known 

LCS LCS pCi/s 7.82E+OO 1.13E+OO 9.87E-02 8.07E+OO 
---------·----·-

MBL BLANK pCi/s -1.12E-02 3.43E-02 9.33E-02 
----- -------·--·--- -·-··-~~---

DUP ENGWESA003 pCi/s 9.07E~01 5.66E-01 4.07E-01 

I TRG ENGWESA001 pCi/s 1.61E+OO 6.38E-01 4.69E-01 
----- ~~-------- ·--· -

TRG ENGWESA002 pCi/s 1.33E+OO 5.00E-01 2.40E-01 
--·----- -

DO ENGWESA003 pCi/s 1.61E+OO 8.39E-01 6.02E-01 

TRG ENGWESA004 pCils 1.31E+OO 4.79E-01 2.38E-01 
I 

TRG ENGWESAOOS pCJ/s 1.00E+OO 4.08E-01 2.29E-01 
---·--· 

TRG ENGWESA006 pCi/s 1.33E+OO 4.55E-01 1.50E-01 

TRG ENGWESA007 pCi/s 1.81E+OO 5.84E-01 2.18E-01 

TRG ENGWESA008 pCi/s 1.51E+OO 5.37E-01 1.81 E-01 

TRG ENGWESA009 pCi/s 1.4BE+OO 5.09E-01 2.45E-01 
·----
TRG ENGWESA010 

I 
pCi/s 1.44E+OO 5.62E-01 2.40E-01 

TRG ENGWESA011 pCi/s 1.08E+OO 4.21E-01 1.61 E-01 
·-----·· 

I i TRG ENGWESA012 pCi/s 2.37E+OO 7.52E-01 2.53E-01 
I 

I TRG ENGWESA013 pCi/s 1.14E+OO 4.51 E-01 2.44E-01 
---------

I 
I 

.. 
I 

---~ 
i 
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~ ''" Nuclide 
Fraction ... 
01 U-234 

-

~I 02 U-234 

~- "!'"" 0:[ 03 UM234 
I 

04 U-234 

-1l 0 0 en 05 U-234 (.) 

-~ -~ :::> 06 U-234 
~ :::> " 07 U-234 

- 08 U-234 
~ 
-!: - 09 UM234 
~ 
• •• 0 10 U-234 u 
-~ -0 

"' 11 U-234 0 

~ 
;lJ 12 U-234 

-

(.) 13 U-234 
c -

14 U-234 
Ill 
Cll - 15 U-234 
ctl 

"" 

(.) 
16 U-234 

" 0 I • Ill f3 Ill 
<( 

o6 ... 
Cll -- -

>< 
:::s --

<( 

Sample 
Desc 

LCS 
-

MBL 
·--

DUP 

TRG 

TRG 

DO 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

' I 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-081 05-UUIS0-1 

Sample Sample Radiometric Grav Mean 
SAF Date Aliquot % Rec % Rec %Rec 

08/26/15 00:00 1.00E+OO 104.25 0.00 0.00 
- --

08/26/15 00:00 1.00E+OO 105.22 0.00 0.00 
-

06/24/15 10:40 1.99E-01 109.90 0.00 0.00 
- ·----·~·· 

06/24/1512:15 2.95E-01 110.22 0.00 0.00 
""" 

06/24/15 09:40 3.98E-01 97.71 0.00 0.00 
··-· 

06/24/1510:40 1.99E-01 91.37 0.00 0.001 

06/24/1511:40 3.98E-01 116.11 0.00 0.00 
- - "" 

06/23/15 10:30 3.98E-01 111.72 0.00 0.00~-
' 

-- "" 

06/24/15 13:00 3.98E-01 116.00 0.00 o.ool 

06/23/15 09:38 3.98E-01 101.91 0.00 o.oor·---

06/23/1511:25 3.98E-01 93.80 0.00 0.00 

m 0001 

-
06/23/15 13:26 

i 
3.98E-01 99.93 0.00 

I 06/23/1514:10 3.98E-01 86.41 o.oo· 0.00 

06/23/15 08:59 I 3.98E-01 95.76 0.00 0.00 
! -- ·····- -~~··--

06/23/15 14:50 2.95E-01 94.91 0.00 0.00 
""" -· ·---

06/23/15 15:30 3.98E-01 99.70 0.00 0.00 

i -----; -
I 

--·· 

! 

Sep to 
Date!Time 

-

I 

I 
I 
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Eberline Services 
Oak Ridge Laboratory 

~ 
L•b I Nuclide 

Fraction I 
c 

01 i 
I U-234 

02 U-234 
< , 'I:"" 

"' 03 U-234 

04 U-234 

-I! 0 0 
(/) 05 U-234 '-' 

-~ -g ::> 06 U-234 • 
~I ::> 

i 07 U-234 
----

• 08 U-234 -g 
0 
l! - 09 U-234 
~ 
• .. ' • 10 I U·234 
-~ -
"' 11 U-234 • 
~ 
ill 12 U-234 

' 

I 
(.J 13 U-234 

!: 
14 U-234 

f/) 
Q) 

15 - U-234 
«l ·o 

" 0 16 U-234 
.~ f/) -
(3 f/) 

< 
.a ... 
Q) 

>< 
:J 
< 

Sample 
Desc 

LCS 

MBL 

DUP 

TRG 

TRG 

DO 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-UUIS0-1 

Counting 

I 

Halflife 
Carrier Count I 

Date/Time (days) 
Detect 

Time 
Counts 

09/04/15 08:35 A_ Spec Alpha_048 170 5.22 E+02 
- ··--

09/04/15 10:33 A_Spec Alpha_049 170 -6.80 E-01 
-

09/04/15 10:33 A_Spec Alpha_OSO 170 1.07 E+01 
-··-·----···-· 

09/04/15 10:33 A_Spec Alpha_051 170 3.01 E+01 
-------

09/04/15 10:34 A_Spec Alpha_052 170!3.13 E+01 

09/04115 10:33 A_ Spec Alpha_053 170 1.60 E+01 
------·- -----

09/04/15 10:33 A_Spec Alpha_054 170 3.30 E+01 
--

09/04/1510:34 A_ Spec Alpha_055 170 2.61 E+01 

09/04/15 10:34 A_ Spec Alpha_056 170 3.68 E+01 
-----·- ·-·-· 

09/04/15 10:33 A_Spec Alpha_057 170 4.35 E+01 
·-·---------
09/04/15 10:33 

' 
A_ Spec Alpha_058 170 3.48 E+01 

-
09/04/15 10:33 A_ Spec Alpha_059 170 3.80 E+01 

--·····----~---·- .. ·----
09/04/15 10:33 A_ Spec Alpha_060 170 2.87 E+01 

------~-~--·· ... -· 

09/04/1511:29 A_Spec Alpha_033 170 2.78 E+01 
~----

09/04/15 11:29 A_Spec Alpha_034 170 4.47 E+01 
-----

09/04/1511:29 A_ Spec Alpha_035 170 2.80 E+01 

' ·--· 

----.. --~- ·--· 

I 
' I 

Bkg 
CPM 

7.00 E-03 

4.00 E-03 
·-

2.00 E-03 
---

1.70E-02 

4.00 E-03 

0.00 E+OO 

0.00 E+OO 

5.00 E-03 

1.00 E-03 

.3.00 E-03 

1.00 E-03 

'6.00 E-03 
--

2.00 E-03 

1.00 E-03 

2.00 E-03 

0.00 E+OO 
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Eberline Services 
Oak Ridge Laboratory 

L•b 
Nuclide ® Fraction 

~ 01 I U-238 
------------, 

02 ' U-238 
0 , 'f'"" 
0: 

03 U-238 

04 U-238 
• 0 ., 
0 en 05 U-238 " -~ - -
~ ::> 06 U-238 • c ::::> «, 

I 07 U-238 
' 

" 08 U-238 
"!! 
0 

"' - 09 U-238 
~ I 

~ .. 10 U-238 " -~ -
"' 11 U-238 • 
~ • 12 i\1 U-238 

0 13 U-238 

t: - 14 U-238 
!/) -
Q) - 15 U-238 ca 
0 16 U-238 

~ 0 
!/) -· 

i3 !/) 
<( 

o<S .... 
. 9! 
>< 
:::l -
<( 

I 

Sample 
Desc 

LCS 

MBL 

DUP 

TRG 

TRG 

DO 
·-·· 

I TRG 

I TRG 

TRG 

TRG 

TRG 
.. 

TRG 

TRG 

TRG 

TRG 

TRG 

I 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-UUIS0-1 

Client Activity I Error Estimate MDA 
LCS LCS 

Identification Units 
Results 

Known %R 

LCS pCi/s B.OOE+OOI 1.15E+OO 8.41E·021 7.86E+OO 101.71 
·--··--

BLANK pCi/s 1.89E-02 4.73E-02 9.86E-02 

+----
ENGWESA003 pCi/s 1.33E+OO 6.85E-01 4.05E-01 

----~- ·--~--

ENGWESA001 pCi/s 1.40E+OO 5.70E-01 3.01 E-01 
·-·-··-----

ENGWESA002 pCi/s 1.31E+OOI 4.96E-01 2.54E-01 
.. 

--~-·-··-·--- -~--- -
ENGWESA003 pCi/s 1.48E+OO 7.85E-01 4.17E-01 

-·- . ---------- . 

ENGWESA004 pCi/s 1.53E+OO 5.16E-01 1.65E-01 

ENGWESAOOS pCi/s 5.90E-01 3.07E-01 2.00E-01 
-

ENGWESA006 pCifs 1.40E+OO 4.73E-01 2.26E-01 
·-----

ENGWESA007 pCils 1.20E+OO 4.68E-01 2.48E-01 
-

ENGWESAOOB pCils 1.41E+OO 5.26E-01 2.96E-01 

ENGWESA009 pCils 1.06E+OO 4.22E-01 2.19E-01 
··!---· ---·- ····-· 

ENGWESA010 pCils 1.28E+00 5.27E-01 2.39E-01 
----~·--·-· .. -- ---·--·-· 

ENGWESA011 pCi/s 1.02E+00 4.11 E-01 2.02E-01 

ENGWESA012 pCi/s 1.78E+00 6.49E-01 3.48E-01 
----··-··-·-- --

ENGWESA013 pCi/s 1.54E+00 5.29E-01 2.43E-01 
------ -·-- --

-

.. 

r-
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Eberline Services 
Oak Ridge Laboratory 

~ 
Lob 

Nuclide 
Fraction 

01 U-238 

02 U-238 
< , "{'"" 

"' 03 U-238 

04 U-238 

-1: 0 0 

(/) 05 U-238 u 
-~ -g ::J 06 U-238 • < ::J "I 

I 07 U-238 

- 08 U-238 • 
~ 
-!: - 09 U-238 
~ 
~ •• 10 U-238 -~ -• 
"' 11 U-238 • . s 
" • 12 ill U-238 

(,) 13 U-238 

!::: 

14 U-238 
(/) 
Q) 

15 ..... 
I U-238 

.!!! ---·-· I 
(,) 16 U-238 

~ 
0 
(/) 
(/) 
<( 

od .... 
Q) 
')( r :J 

I 
<( 

Sample 
Desc 

LCS 

MBL 

DUP 

TRG 

TRG 
-

DO 

TRG 

TRG 

TRG 

TRG 
-

TRG 

TRG 

TRG 
-

TRG 
-

TRG 

TRG 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-UUIS0-1 

Sample Sample Radiometric Grav Mean 
Date Aliquot %Rae % Rec % Rec 

08/26/15 00:00 1.00E+OO 104.25 0.00 0.00 
---

08/26/15 00:00 1.00E+OO 105.22 0.00 0.00 
. -

06/24/15 10:40 1.99E-01 109.90 0.00 0.00 
-

06/24/15 12:15 2.95E-01 110.22 0.00 0.00 
-

06/24/15 09:40 3.98E-01 97.71 0.00' 0.00 
·-

06/24/1510:40 1.99E-01 91.37 0.00 0.00 

06/24/15 11 :40 3.98E-01 116.11 0.00 0.00 
-

06/23/15 10:30 3.98E-01 111.72 0.00 0.00 
. - . 

06/24/15 13:00 3.98E-01 116.00 0.00 0.00 
---· .. --·---

06/23/15 09:38 3.98E-01 101.91 0.00 0.00 
.•. 

06/23/15 11:25 3.98E-01 93.80 0.00 0.00 
--

06/23/15 13:26 3.98E-01 99.93 0.00 0.00 
I 

06/23/15 14:10 3.9BE-01 86.41 0.00 0.00 
- ·-·-··· 

06/23/15 08:59 3.98E-01 95.76 0.00 0.00 

-· 

06/23/15 14:50 2.95E-01 94.91 0.00 0.00 

06/23/15 15:30 3.98E~01 99.70 0.00 0.00 
------ -

1 
-

- ····-·--.. -·. 

i I 

Sep tO SAF 
Date/Time 

. ----

---

-··--·-

I 
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~ 
L•b 

Nuclide 
Fraction 

' 

. 01 U-238 

02 U-238 
0 
0 '('"" a: 

03 U-238 

I 04 U-238 
~I 0 0 en 05 U-238 L> 
.~ -g ::> 06 U-238 • 0 ::> <( 

07 U-238 

~ 08 U-238 
0 

"' - 09 U-238 
~ r--· • • • • 10 U-238 u 

-~ -
"' 11 U-238 • :g 
• 12 ill U-238 

(.J 13 U-238 

I t: -----
' 14 U-238 

II) 
Q) - 15 U-238 ca 
(.J 

16 U-238 - 0 § II) 
"' L> II) ' 

<( 

I ciS 
I ... 

Q) 

·x 
:::1 
<( 

Sample 
Desc 

LCS 

MBL 

DUP 

TRG 

TRG 

DO 

TRG 
---··-

TRG 

TRG 

TRG 

TRG 
- . 

TRG 

TRG 

TRG 
--

TRG 

TRG 

·--

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-UUIS0-1 

Counting I Halflife 
Detect I Carrier I Count 

Counts 
Date/Time (days) I i Time 

09104115 08:35 A_ Spec Alpha_0481 170 5.36 E+02 
I ·-

09104115 10:33 A_ Spec Alpha_049 170 1.15 E+OO 

·-· 

09104115 10:33 A_ Spec Alpha_oso 170 1.57 E+01 
·---··· 

09104/1510:33 A_Spec Alpha_051 170 2.63 E+01 
.. 

09/04/15 10:34 A_Spec Alpha_052 170 3.10E+01 
·--

09/04/1510:33 A_Spec Alpha_053 170 1.48 E+01 
·-----· ....... -··-·-·--'---~--·--· 

09/04/15 10:33 A_Spec Alpha_054 170 3.88 E+01 
·-·----·· 

09/04/15 10:34 A_ Spec Alpha_055 170 1.55 E+01 

09104115 10:34 A_ Spec Alpha_056 170 3.90 E+01 

09104115 10:33 A_ Spec Alpha_057 170 2.90 E+01 

09/04115 10:33 A_Spec Alpha_058 170 3.26 E+01 

09104115 10:33 A_ Spec Alpha_059 170 2.73 E+01 

09/04115 10:33 A_ Spec Alpha_060 170 2.57 E+01 
~- .. ···-~---

09/04/1511:29 A_ Spec Alpha_033 170 2.65 E+01 
--- ··~-~ .. ---

09104115 11 :29 A_Spec Alpha_034 170 3.38 E+01 

09/04/15 11 :29 A_ Spec Alpha_035 170 3.80 E+01 
---·--------- ......... .... ----··-· 

--~------

I 

Bkg 

I CPM 

4.00 E-03 I 
-------' 

5.00 E-03 

2.00 E-03 

4.00 E-03 

0.00 E+OO 

1.00 E-03 

1.00 E-03 I 
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~ 
L•b Nuclide 

Fraction 
' 

01 U-235 

§ I 
02 U-235 

-r-o:. 
03 I U-235 I 

I 04 U-235 

~I 0 81 VJ 05 U-235 

~i -::J 06 U-235 • c 

" ::J -

07 U·235 

1--- 08 U-235 

~ 
"' - 09 U-235 
~ --• .. • 10 U-235 
-~ -
"' 11 U-235 • 
~ • 12 ill U-235 
--

(.J 13 U-235 

1:: 

(/) 
14 U-235 

Q) 
15 - U-235 

.!:!! 
(.J 16 U-235 1: 0 

~ (/) -
u 1/) 

<( 
-

C('.l ... 
Q) .. 

" ")< I ::::l 
I ' <( 
! 

': 
f.l~ 

Sample 
Desc 

LCS 
-

MBL 

DUP 
-

TRG 

TRG 

DO 

TRG 

TRG 

TRG 

TRG 

TRG 
·-~-· 

TRG 

TRG 

··--
TRG 

TRG 

TRG 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-081 05-UUIS0-1 

Client Activity 
Results Error Estimate MDA Identification Units 

LCS pCi/s 4.06E-01 1.81 E-01 1.16E·01 
·--· 

BLANK pCi/s 1.69E-02 4.06E-02 8.52E-02 

ENGWESA003 pCi/s O.OOE+OO 2.91E-01 6.30E-01 
•. 

ENGWESA001 pCi/s 8.73E-02 1.89E-01 
··-·· 

3.73E-01j 

ENGWESA002 pCi/s 4.36E-02 1.04E-01 2.19E-011 

ENGWESA003 pCi/s 1.03E-01 2.47E-01 5.17E-01 
-

ENGWESA004 pCi/s 2.93E-01 2.56E-01 2.93E-01 

ENGWESAOOS pCi/s 1.25E-01 1.62E-01 2.25E-01 
- .•. 

ENGWESA006 pCi/s 1.40E-01 1.78E-01 2.66E-01 
·-- ., .. _, 

ENGWESA007 I pCi/s 4.01E-01 2.89E·01 2.14E-01 
·---- -

ENGWESAOOS 

I 

pCi/s 1.61E-01 2.11E-01 3.21E-01 
- .. 

ENGWESA009 pCi/s 2.40E-01 2.32E-01 2.88E-01 
-·-·- -

ENGWESA010 pCi/s 1.24E·01 2.10E-01 3.71E-01 
-· 

ENGWESA011 pCi/s 1.35E~01 1.63E-01 1.99E~01 

ENGWESA012 pCi/s 5.89E-01 4.11E-01 3.92E-01 

ENGWESA013 pCi/s 3.01 E-01 2.63E-01 3.01 E~01 
-··----

-- -

·- ···--- •.. 
I 

I - ·-·-

LCS LCS 
Known %R 

I 

- . 

--

. .. 

I 

--~ .. -·. 
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Nuclide 
Fraction 

01 U-235 
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0 , T"" cc 

03 U-235 
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• 0 " 0 
u en 05 U-235 
-~ -g :::::;) 06 U-235 • 0 :::::;) "' 07 U-235 

- 08 U-235 1! 
0 
~ - 09 U-235 
~ 
• •• • 10 U-235 0 

-~ -
"' 11 U-235 • 
~ • 12 ill U-235 

0 13 U-235 
1:: 

14 U-235 
VI 
Q) 

15 - U-235 
ctS 

·c::; 
16 U-235 

" 0 

B VI 
VI 
<( 

I 

c(S 
.... 
Q) 

I 

')( 
:::l 
<( 

Sample 
Desc 

LCS 

MBL 

DUP 

TRG 

TRG 

DO 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 
-·-·-

TRG 

TRG 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-UUIS0-1 

Sample Sample Radiometric Grav Mean 
Date Aliquot %Rec % Rec % Rec 

08/26/15 00:00 1.00E+OO 104.25 0.00 0.00 

08/26/15 00:00 1.00E+OO 105.22 0.00 0.00 

06/24/15 10:40 1.99E-01 109.90 0.00 0.00 
"' 

06/24/15 12:15 2.95E-01 110.22 0.00 0.00 
·-

06/24/15 09:40 3.98E-01 97.71 0.00 0.00 

06/24/15 10:40 1.99E-01 91.37 0.00 0.00 

06/24/15 11 :40 3.98E-01 116.11 0.00 0.00 
""""""-

__ , 
06/23/15 10:30 3.98E-01 111.72 0.00 0.00 

06/24/15 13:00 
. -- --~~s.ool 

3.98E-01 0.00 0.00 

06/23/15 09:38 3.98E-01 101.91 o.ool 0.00 

06/23/15 11 :25 3.98E-01 93.80 0.00 0.00 

06/23/15 13:26 3.98E-01 99.93 0.00 0.00 

06/23/15 14:10 3.98E-01 86.41 0.00 0.00 

06/23/15 08:59 3.98E-01 95.76 0.00 0.00 
-----------

06/23/15 14:50 2.95E-01 94.91 0.00 0.00 
I 

06/23/1515:30 3.98E-01I 99.70 0.00 0.00 

·-

·--··-··-- -·--

SAF 

-

Sep tO 
Date!Time 

I 

-------· 

·-~-

Printed: 9/4/2015 2:44PM 
Page 2 of 3 

Sep 11 
Date/Time 

I 

··--

··- ~------·~--~----

---·-



0 

' 
' 

". ' ~~~ 
,:~ 

Eberline SeNices 
Oak Ridge Laboratory 

~ 
,,b I Nuclide Fraction 

c 

01 I U-235 
I 

02 I U-235 • I 0 "r"" 
I "' 03 U-235 

04 U-235 

-1: 0 0 en 05 U-235 u 
.~ -~ :;:) 06 U-235 
• :;:) -
"' 07 U-235 

- 08 U-235 

~ 
~ 
~ - 09 U-235 

~ .. 10 U-235 
·~ - ' 

"' 11 U-235 • 
~ • 12 ill U-235 

----
' 13 (,) U-235 

1:: 
14 U-235 

(/) 
Q) 

15 - U-235 
I'll ·;::; 

16 U-235 - 0 • .~ (/) 
u (/) 

<( 

o1S 
.... 
Q) 

I 
·x 
:::1 

I 
<( 

Sample 
Oesc 

LCS 
.. 

MBL 

DUP 

TRG 

TRG 
--
DO 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-081 05-UUIS0-1 

Counting Halfllfe 
Detect Carrier 

Count 
Counts 

Bkg 
Date/Time {days) Time CPM 

09/04/15 08:35 A_Spec Alpha_04B 
I 

170 2.20 E+01 6.00 E-03 

09/04/15 10:33 A_Spec Alpha_049 170 8.30 E-01 1.00 E-03 

09/04/1510:33 A_Spec Alpha_o5ol 170 1.00 E+OO 0.00 E+OO 

09/04/15 10:33 A_ Spec Alpha_os1j 170 1.32 E+OO 4.00 E-03 
-

Alpha_0520o. 09/04/15 10:34 A_ Spec 8.30 E-01 1.00 E-03 
--·- __ ,_ 

09/04/1510:33 I A_ Spec Alpha_053 170 8.30 E-01 1.00 E-03 
-----·-··-

09/04/15 10:33 A_ Spec Alpha_054 170 6.00 E+OO 0.00 E+OO 
-----------

09/04/1510:34 A_ Spec Alpha_055 170 2.66 E+OO 2.00 E-03 

09/04/15 10:34 A_ Spec Alpha_056 170 3.15 E+OO 5.00 E-03 
-

09/04/15 10:33 A_Spec Alpha_057 170 7.83 E+OO 1.00 E-03 
-"-~---·-

09/04/1510:33 A_ Spec Alpha_058 170 3.00 E+OO 0.00 E+OO 
--~-·-··- ·--------

09/04/15 10:33 ' A_ Spec Alpha_059 170 5.00 E+OO 0.00 E+OO 
- . 

09/04/15 10:33 A_Spec Alpha_oso 170 2.00 E+OO 0.00 E+OO 

09/04/1511:29 I A_Spec Alpha_033 170 2.83 E+OO 1.00 E-03 
--· 

09/04/15 11 :29 A_Spec Alpha_034 170 9.00 E+OO 0.00 E+OO 

09/04/1511:29 A_ Spec Alpha_035 170 6.00 E+OO 0.00 E+OO 

I -

--- ___ ,. ______ --------

Printed: 9/4/2015 2:44 PM 
Page 3 of 3 

Eff 

17 

15.3 

14.3 

15.2 

16.1 

14.6 
---··-

14.5 

15.6 

16 

15.8 

16.4 

17.2 

15.4 

18 

17.9 

16.5 



Count Room Report 
Client: Auxier Associates, Inc. 

/ 

15-08105-UUIS0-1 (pCi/s) in AF 
Tracer ID: U-1 Oa 

Printed: 9/4/2015 5:12AM 
Page 1 of 1 

~'J, /)"- Internal Sample Client Sample Sample Tracer Tracer Radiometric Radiometr;c! SAF SAF 

Fraction Desc ID Date Aliquot Aliquot (g) ACT {dpm) Tracer (pCi) % Rec 1* 2* 

J 
J 

"'" C).;, 

·~ 
1'-J 

fl-. 

Ei 

l""""" 

~ 01 I LCS LCS 08/26/15 00:00 1.0000 
-

02· MBL BLANK --·- 08/26/15 oo:oo I 1.0000 

03 DUP ENGWESA003 06/24/15 10:40 ! 0.1988 

04 i TRG ENGWESA001 06/24/15 12:15 0.2950 
- ------------

TRG ENGWESA002 06/24/15 09:40 ' 0.3975 
--------- --------- i 

' ' I 06/24/15 10:40 _]__0.1988_ 

/15 11:40 ; 0.3975 
---- ---------------

ENGWESA003 DO 

TRG ENGWESA004 07 

08 I TRG ENGWESA005 : 06/23/15 10:30 0.3975 

09 

10 

~ ----j- -- __________ l ------

TRG I ENGWESA006 06/24/15 13 00 

TRG_i_ ENGWESA007 06/23/15 09 38 
1---

0.3975 

0.3975 

11 TRG ENGWESAOD8 

ENGWESA009 

i 06/23/15 11:25 ! 0.3975 
-+-

12 

13 

14 

15 

16 

TRG 

TRG 

TRG 

TRG 

TRG 

i -+--

--+--

ENGWESA010 

ENGWESA011 

ENGWESA012 

ENGWESA013 

06/23/15 13:26 

06/23/15 14:10 

06/23/15 08:59 

06/23/15 14:50 
--+---

! 06/23/15 15:30 

0.3975 

0.3975 

0.3975 

0.2950 

0.3975 

0.6031 11.2599 0.00 
T-

11.2804 0.00 i 

r· --t--~----1 
0.6042 

-----

11.2449 : o.oo 1 

1 

0.6012 -, --11.2244 . . 0 ~~---r------1 
0.6023 

0.6012 

0.6006 

0.5997 

0.5986 

0.5981 

0.5978 

0.5970 

0.5963 

0.5981 

0.5954 

0.5959 

0.5952 

11.2244 

11.2132 
-r 

j 
' 11.1964 1 : 

; ' 
11.1759 

11.1665 

11.1609 I __ _ 

11.1460 r 
------+---· 

11.1329 J 

11.1665 

11.1161 

11.1255 

11.1124 ' 
j _____ _ 

----·-

----r-----
0.00 

0.00 
-----

0.00 

0.00 
+ 

0.00 

0 00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

~------------
I 

------- i--·-----



Eberline Services 
Oak Ridge Laboratory 

Spike and Tracer Worksheet 
Page 1 of 1 

Printed: 9/2/2015 9:54AM 

LCS & Matrix S_pikes 
Activity 

I 
Solution i 

Isotope Sol# ! 

dpm!g Date 

U-234 9/2/2015 

:>Code 

UUISO 

Approx 
Addition 

0.500 I 

uate 

9/2/2015 9:54 

LCSD I MSD 
Volume 
Used(g) 

Volume 
Used(g) 

U-Sa -G240, -----i -~~-+ 
U-238 u~aa 34.350 

·- • I 

G-99"""M:S ------rc-za· 

! 
fraction Isotope Sol# 

9/2/2015 0.500 

_I 

Tracers 
Activity Solution 
dpm!_q Date 

r---

Volume 
Used (g) 

Approx 
Addition 

01 l U-232 I -~- 186701_ 9/2/2015' 0.6031 0.6500 

~02~-u~:::-2 • U-10a I ~--670 9/2/2015 0.6042 0.6.500 

~~~2 U-10a~8670 9/2/2015 0.6023 I 0.650"_ 

~ '_·_ U-232. _ U-10~-~~8.670 _ 9/2/201._5_

1

_ 0.60-~2_·_ 0.65. 0~ 
~~ U-232~--U-10a . : 18.670! 9/2/2015 0.6012 0.6500 

t U-23·2·· .. _- U-10a .. ·I 18 .. 6.70 9/2/20.15.. . Q.6006 0.6500 

07 "-""-~~ : u-10~_ , 18._~70, 9/2/20!Hs' _ 0.5 

~ I U-23__:__j__LJ:10a ' 18.670. 9/2/2015 0-

~:+~---3-12~--o;l-..; 1is670. 91212015, o.59 

l97 
--

.;;~986 

81 "1 
-:-; 

l78 ~~~2 · u-1o~l1s57o 91212~ 

: :; I ::~: I ~:tt=_ :~:~~~ :;~:~~ 
13 U~_ .. U-10a i 18.670· 9/2/2015 0 .... 

-
l70 

l63 

"981 

·~·4··· . lJ~-232 '- U-10a I ··•·· ____ 18.670 9/212015, 0.5 
15 1 U-232 • u~ 18.670 91212015' o.5 

---

!54 

!59 

1s I u-232 1.. u-1oa ! .. -18.67o . 9/2r-2o_1_5+-c--o.-5-95-2-t.----o.-65_o_o_l. 

·- -+----F~i=---· ·_ ~-----1 
~r ·-----t- 1 · · · ~ 
l:~ 
iii\il 
5~~ 
l;j 

Version 2.0 08/99 

1lnitials I 

AGRIGSBY 19. 
LCs-- I Ms LCSD 

Known 
pCi 

8.07 

7 R6 

_i 

Tracer 

Error 
Estimate 

Added 
pCi 

Error 
Estimate 

Known I Error 
pCi Estimate 

0_283 

~.ooo~oo: o.ooo 

--+---..:-~::l__ooool··--~-- _ o.ooo 

0.290 

Balance Printer Tapes 

LCS 

Matrix Spike 

Witness I 

.:MC 
MSD 

Added 
pCi 

o.oo, 

Error 
Estimate 

0.000 

_D:01 0000 



~~~ 
IISl! 
l:~~j) 
1:10 
-~:11::~ 

Eberline Analytical 
Oak Ridge Laboratory 

Work Order R 

15-08105 1 1 

Lab 
Auxier & Associates, Inc. Sample 

Fraction 
Client 10 Type 

01 LCS LCS 
-02 -----

BLANK : __ MBL 
---· 

03 ENGWESA003 DUP 
-· 

04 ENGWESA001 TRG 

05 ENGWESA002 TRG 

06 ENGWESA003 DO 
07 ENGWESA004 l'Ril 

-

08 ENGWESAOOS TRG 
--

09 ENGWESA006 TRG 

10 ENGWESA007 TRG 
~-
_ _!1 ENGWESA008 TRG 

12 ENGWESA009 TRG 

13 ENGWESA010 TRG 

14 ENGWESA011 TRG 

15 ENGWESA012 TRG 

16 ENGWESA013 TRG 
----- -

--

---- -------

-- -- ------ -

Comments 

Analysis Cede 

UUISO 

Muffle Data 
Ratio 

Post/Pre 

------~---

--

. 

. . : : 
-

_· 

----
. . : . 

---"''' 

-
f---
r---- ---· 

Technician: ._l-wo~p 
I_L. 

Aliquot Worksheet 

Rpt Unlts Lab De.ad!lne 

s 9/15/2015 

Dilution Data Aliquot Data 
. 

No of Oils Oil FactOr Ratio Aliquot Net'Equiv 

- I 1.00E+OO 1.0000E+OO 1.0000E+OO 
. 1;00E+OO 1.0000E+OO 1.0000E+OO ------

1.00E+OO 1.9880E-01 1.9880E-01 
-··--

1.00E+OO 2.9500E-01 29500~:2-1 ·----
_: 1.00~ 3.9750E-01 3.9750E.01 

·. 1.ooE+oo 1.9880E-01 1.9880E-01 

I 
---------:::~ 

1.00E+OO 3.9750E-01 3.9750E-01 
. -

_L 1:00E+OO 3.9750E-01 ~75()~~ -----
i 1,00E+OO 3.9750E-01 3.9750E-01 

----- -- . 
1:00E+OO 3.9750E-01 3.9750E'01 - . -~ --

' i 1.00E+OO 3.9750E-01 3.9750E-<£~ --
1.00E+OO 3.9750E-01 3.9750E-01 

. ···-----
.1.00E+oo 3.9750E-01 3.9750E-01 ----
1.00E+OO 3.9750E-01 3.9750E-01 ---- ----

I -- . 1.00E+OO 2.95DOE-01 2.9500E-01 
---

I 1.00E+OO 3.9750E-01 3.9750E-01 
~~--

----~- -..... ----- f----
···-~ .! -------

·-- ' ---- I . 

a -Date: _1_1 ;;:s_l j'i, 

--~-

Technician 

JWOLFE 

MS Aliquot Data 

Printed: 9/3/2015 8:12AM 
Page 1 of 1 

H-3 Solids Only 
-------

Water Added H3 Dist 

Aliquot Net Equiv (ml) Aliq -----
--~----

···-- ---------t---------

t--- --------

' 

--- ------ --- ---

·---
··----- --------

- -------1-- ------

f-- i 
-- ----

------ -

·- . -

-·--
------

--- . 

·----- . -

------

---·· 



Sample Description: 
Spectrum File: 
Batch Identification: 

SPIKE 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

01 
Shelf 2 
U iso 

Alpha_048 
02030596B 
83111 
System Bkgd 127755 

<not performed> 

1.000E+000 
9/4/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 
8:35:31 AM 

170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.603 mL 
0.1773 +/- 0.0105 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1700 +/- 0.0030 on 10/25/2014 3:27:02 PM 

1.0425 +/- 0.0644 

Control Certificate Name: Natu U-SA 
Chern. Recov. of Control: U-238 0.991503 +/- 0.078543 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.272 
4. 724 
4.372 
4.142 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

336.98 
521.81 

21.98 
536.32 

Pk Area 
Error % 

10.70 
8.59 

42.93 
8.47 

Ambient 
Backgnd 

1. 02 
1.19 
1. 02 
0.68 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

12.1 
27.8 

3.0 
37.8 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.994 
0.990 
0.999 
0.988 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/ sample) 

5.05E+OOO +I- 5.86E-001 
7.82E+OOO +I- 1.13E+000 
4.06E-00l +I- 1.81E-001 
8.00E+OOO +I- 1.15E+000 

ACt 
<J/rf/6 

MDA 
(pCi/ sample) 

9.44E-002 +I- 1.10E-002 
9.87E-002 +I- 1.15E-002 
1.16E-001 +I- 1.35E-002 
8.41E-002 +I- 9.76E-003 



e;~ 
•ti!i""" 
l]hl,~ 

I~Sl 
~:~ 
u~ 

60-

55 

50 

45 

40 

35 
V> 
+-' c 

8 30~-

25 

20 

15 

10 

5 

o-Lf 
3500 

I 
4000 

ROI Type: 1 

0000127958.CNF 

I. 
~ ' 

I' 

5000 
Energy(kev) 

,, M: 
-··'-1 

i!lil 
', ,!J 

J]'r: 

5500 

Live Time 10200.000 sec 
Real Time 10202.700 sec 
Start: 1 3432.7(kev) 
Stop : 1024 6472.1(kev) 
Acq. Start Fri sep 04 08:35:31 2015 

6000 

ROI Type: 3 



Channel Data Report 9/4/2015 2:24:53 PM Page 1 

******************************************************* 

***** s p E c T R A L DATA R E P 0 R T ***** 
******************************************************* 

Sample Title: 01 

Elapsed Live time: 10200 

Elapsed Real Time: 10203 

Channell------l-------l-------l-------l-------1-------l-------l-------l 

1: 0 0 1 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 1 0 0 0 0 0 0 

33: 0 1 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 1 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 1 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 1 0 0 0 0 0 

145: 1 1 0 2 0 0 0 0 

153: 0 1 1 0 0 0 0 0 

161: 1 1 0 0 0 0 0 0 

169: 0 0 0 1 1 1 0 1 

177: 1 1 0 0 0 1 0 0 

185: 0 0 0 0 2 0 1 1 

193: 1 2 2 2 1 2 2 5 

201: 4 2 0 2 0 2 1 0 

209: 1 4 2 3 2 6 5 5 

217: 5 7 4 4 4 2 6 9 

225: 6 10 4 8 3 7 4 8 

233: 7 9 5 16 6 9 13 12 

241: 9 18 17 7 9 20 14 16 

249: 16 20 12 20 16 13 23 13 

257: 19 11 9 8 10 4 3 1 

265: 1 0 0 0 0 0 0 0 

273: 0 0 0 0 0 0 0 1 

281: 0 1 0 0 0 0 0 1 

289: 0 0 1 0 1 0 1 0 

297: 2 0 1 1 0 0 0 0 

305: 1 0 0 1 0 1 1 2 

313: 0 0 1 0 0 0 2 0 

321: 0 2 0 0 0 0 1 0 

329: 0 1 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 1 

345: 0 1 0 0 0 0 0 0 

353: 0 0 1 0 0 0 0 1 

361: 1 1 0 0 1 0 0 0 



Channel Data Report 9/4/2015 2:24:53 PM Page 2 

369: l 0 0 0 0 0 0 0 

Sample Title: 01 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
377: 0 0 1 l 0 l 1 0 

385: 0 0 0 0 2 l 3 0 

393: 2 2 2 2 2 2 l 4 

401: l 3 0 2 l 2 6 3 

409: 2 0 4 3 3 2 6 6 

417: 6 6 7 6 5 9 4 10 

425: 7 6 ll 11 9 13 4 18 

433: 10 14 ll 13 12 13 15 18 

441: 7 10 10 12 10 17 15 16 

449: 15 20 21 19 18 14 6 5 

457: 4 2 2 0 1 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 0 0 0 0 

489: 0 0 0 0 0 0 0 0 

497: 0 0 0 0 0 0 0 0 

505: 0 0 0 0 0 0 0 0 

513: 0 0 0 0 0 0 0 0 

521: 0 0 0 0 0 0 0 1 

529: 0 0 0 0 0 2 0 0 

537: 1 0 0 0 0 0 0 0 

545: 0 1 0 0 0 0 1 0 

553: 0 0 0 0 0 0 0 0 

561: 0 1 1 0 1 0 0 1 

569: 0 1 1 0 2 0 0 0 

577: 1 0 0 1 0 0 0 1 

585: 0 0 0 0 0 2 1 4 

593: 0 2 0 3 5 8 3 6 

601: 6 5 4 1 4 6 4 4 

609: 2 10 4 6 10 10 7 11 

617: 11 6 5 8 7 6 6 9 

625: 10 11 13 8 5 5 17 12 

633: 12 11 4 6 8 7 5 8 

641: 5 3 0 0 0 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 1 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 1 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 



Channel Data Report 9/4/2015 2:24:53 PM Page 3 

801: 0 0 0 0 0 0 0 0 

Sample Title: 01 

·Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 1 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 1 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 
Counting Efficiency: 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.275 
4. 717 
4.412 
4.076 

BLANK 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 
02 
Shelf 2 
U iso 

Alpha_049 
10006121A 
49 
System Bkgd 127756 

<not performed> 

1.000E+000 +/- O.OOOE+OOO sample 

9/4/2015 5:52:48 AM 
9/4/2015 10:33:51 AM 

170.0 minutes 
170.0 minutes 

U232_UU-10A 
0.604 mL 
0.1605 +/- 0.0099 
0.1525 +/- 0.0027 on 12/13/2014 2:45:02 PM 

1.0522 +/- 0.0676 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

305.66 
-0.68 
0.83 
1.15 

Pk Area 
Error % 

11.22 
304.44 
239.53 
249.59 

Ambient 
Backgnd 

0.34 
0.68 
0.17 
0.85 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

13.3 
0.0 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.995 
0.986 
0.995 
0.920 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/sample) 

5.06E+000 +I- 6 .llE-001 
-1.12E-002 +I- 3.43E-002 
1. 69E-002 +I- 4.06E-002 
1. 89E-002 +I- 4.73E-002 

1\(1 
Cf/'{/1~ 

MDA 
(pCi/ sample) 

7.91E-002 +I- 9.56E-003 
9.33E-002 +I- 1.13E- 002 
8.52E-002 +I- 1. 03E-002 
9.86E-002 +I- 1.19E-002 
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6000 

ROI Type: 3 
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******************************************************* 
***** s p E c T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 02 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channel[------[-------[-------[-------[-------[-------[-------[-------1 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 0 0 0 0 

177: 0 0 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 1 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 0 0 0 0 0 

209: 0 0 0 0 0 0 0 0 

217: 0 0 0 0 0 0 0 0 

225: 0 0 0 0 0 0 0 0 

233: 0 0 1 0 0 0 0 0 

241: 0 0 0 0 0 0 0 0 

249: 0 0 0 0 0 0 0 0 

257: 0 0 0 0 0 0 0 0 

265: 0 0 0 0 0 0 0 0 

273: 0 0 0 0 0 0 0 0 

281: 0 0 0 0 0 0 0 0 

289: 0 0 0 0 0 0 0 0 

297: 0 0 0 0 0 0 0 0 

305: 0 0 0 0 0 0 0 0 

313: 0 0 0 0 0 0 0 0 

321: 0 0 0 0 0 0 1 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 
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369: 0 0 0 0 0 0 0 0 

Sample Title: 02 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 0 0 0 0 

393: 0 0 0 0 0 0 0 0 

401: 0 0 0 0 0 0 0 0 

409: 0 0 0 0 0 0 0 0 

417: 0 0 0 0 0 0 0 0 

425: 0 0 0 0 0 0 0 0 

433: 0 0 0 0 0 0 0 0 

441: 0 0 0 0 0 0 0 0 

449: 0 0 0 0 0 0 0 0 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 0 0 0 0 

489: 0 0 0 0 0 0 0 0 

497: 0 0 0 0 0 0 0 0 

505: 0 0 1 0 0 0 0 0 

513: 0 0 0 0 0 0 1 0 

521: 0 0 0 0 0 0 0 0 

529: 0 0 0 0 0 0 0 0 

537: 1 0 0 0 0 0 0 0 

545: 0 0 0 1 0 0 0 0 

553: 0 1 0 0 0 1 0 0 

561: 0 0 0 0 0 0 0 0 

569: 0 1 0 0 0 1 1 1 

577: 0 1 1 0 1 1 2 0 

585: 0 3 2 1 2 2 0 3 

593: 5 1 1 1 0 3 1 4 

601: 5 3 2 4 2 8 5 2 

609: 11 8 4 7 6 3 8 8 

617: 2 8 4 7 12 5 7 8 

625: 9 13 16 9 7 11 11 7 

633: 16 5 9 5 5 4 1 1 

641: 1 0 0 0 0 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 

: 00~·~~'E~:2 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 02 

Channell------1-------l-------l-------1-------l------- 1-------1------- I 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 l 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 l 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 
Counting Efficiency: 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.281 
4.722 
4.399 
4.155 

ENGWESA003-DUP 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 
03 
Shelf 2 
u iso 

Alpha_oso 
100061218 
50 
System Bkgd 127757 

<not performed> 

1.988E-001 
6/24/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 

10:33:52 AM 
170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.602 mL 
0.1569 +/- 0.0098 
0.1428 +/- 0.0026 on 12/13/2014 2:43:59 PM 

1.0990 +/- 0.0714 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

297.83 
10.66 

0.00 
15.66 

Pk Area 
Error %-

11.36 
61.14 

1960.0 
50.15 

Ambient 
Backgnd 

0.17 
0.34 
0.00 
0.34 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

12.0 
3.0 
0.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Con£. 

0.997 
0.989 
0.999 
0.994 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/sample) 

2.54E+001 +I- 3 .llE+OOO 
9.07E-001 +I- 5.66E-001 
O.OOE+OOO +I- 2.91E-001 
1.33E+000 +I- 6.85E-001 

Aq 
ctjcf(r;-

MDA 
(pCi/sample) 

3.56E-001 +I- 4.35E-002 
4.07E-001 +I- 4.98E-002 
6.30E-001 +I- 7.70E-002 
4.05E-001 +I- 4. 95E-002 
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ROI Type: 3 
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******************************************************* 
***** s p E C T R A L D A T A R E p 0 R T *'k*** 
******************************************************* 

Sample Title: 03 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 1 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 1 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 1 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 0 0 0 0 

177: 0 0 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 0 0 0 0 0 

209: 0 0 0 0 0 0 0 0 

217: 0 1 0 0 0 0 1 0 

225: 0 0 0 0 0 0 1 1 

233: 1 0 0 2 0 1 0 0 

241: 1 0 0 0 1 0 0 1 

249: 0 1 2 0 0 0 1 0 

257: 0 0 1 0 0 0 0 0 

265: 0 0 0 0 0 0 0 0 

273: 0 0 0 0 0 0 0 0 

281: 0 0 0 0 0 0 0 0 

289: 0 0 0 0 0 0 0 0 

297: 0 0 0 0 0 0 0 0 

305: 0 0 0 0 0 0 0 0 

313: 0 0 0 0 0 0 0 0 

321: 0 0 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 
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369: 0 0 0 0 0 0 1 0 

Sample Title: 03 

Channel\------l-------l-------l-------l-------l-------l-------l-------1 
377: 0 1 0 0 0 0 0 0 

385: 0 0 0 0 0 0 0 0 

393: 0 0 1 0 0 0 0 0 

401: 0 0 0 0 0 0 0 0 

409: 0 0 0 0 1 0 0 0 

417: 0 0 0 0 0 0 0 0 

425: 0 0 1 0 0 1 0 1 

433: 1 1 0 0 1 0 0 0 

441: 0 0 0 0 1 0 0 0 

449: 0 1 0 0 0 1 0 0 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 0 0 1 0 0 0 

481: 0 1 0 0 0 0 0 0 

489: 0 0 0 0 0 0 0 0 

497: 0 0 1 0 0 0 0 0 

505: 0 0 0 0 0 0 0 0 

513: 0 0 0 0 0 0 0 0 

521: 0 0 0 0 0 0 0 0 

529: 0 0 0 0 0 0 0 0 

537: 1 0 0 0 1 1 0 0 

545: 0 0 1 0 0 0 0 0 

553: 0 0 0 0 0 0 1 0 

561: 0 0 0 0 0 1 0 0 

569: 0 0 0 0 1 0 1 0 

577: 0 0 0 1 1 1 2 1 

585: 0 2 2 2 1 3 1 1 

593: 0 2 1 2 2 4 3 2 

601: 2 2 0 3 2 2 5 3 

609: 3 1 4 7 6 8 9 7 

617: 5 9 6 7 5 7 8 6 

625: 10 7 15 8 9 9 17 15 

633: 3 10 14 8 10 3 4 2 

641: 2 0 0 1 0 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 03 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 1 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



pex-AiphaTM 
Sample Description: 
Spectrum File: 
Batch Identification: 

ENGWESAOOl 
\\OR-ALPHAl\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

04 
Shelf 2 
U iso 

Alpha_OSl 
10006123A 
51 
System Bkgd 127758 

<not performed> 

2.950E-001 
6/24/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 

10:33:58 AM 
170.0 minutes 
170.0 minutes 

U232 UU-lOA 
0.601 mL 
0.1680 +/- 0.0102 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1524 +/- 0.0027 on 12/13/2014 2:42:37 PM 

1.1022 +/- 0.0699 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.285 
4.734 
4.355 
4.165 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

318.28 
30.11 
1.32 

26.32 

Pk Area 
Error % 

11.04 
37.67 

215. 97 
38.78 

Ambient 
Backgnd 

2. 72 
2.89 
0.68 
0.68 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

32.1 
8.9 
3.0 
3.7 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Con£. 

0.998 
0.995 
0.993 
0.997 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/sample) 

1.71E+001 +/- 2.04E+000 
1.61E+000 +/- 6.38E-001 
8.73E-002 +/- 1.89E-001 
1.40E+000 +/- 5.70E-001 

MDA 
(pCi/sample) 

4.60E-001 +I- 5.49E-002 
4.69E-001 +I- 5.60E-002 
3.73E-001 +I- 4.45E-002 
3.01E-001 +I- 3.59E-002 
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Stop : 1024:6486.Z(kev) 
Acq. Start :Fd Sep 04 10:33:58 2015 

6000 

ROI Type: 3 
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******************************************************* 

***** s p E c 'I' R A L DATA R E p 0 R T ***** 
******************************************************* 

Sample Title: 04 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 1 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 1 0 0 

169: 0 0 0 0 0 0 0 0 

177: 0 0 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 0 0 0 0 1 

209: 0 0 0 0 0 0 0 0 

217: 0 0 1 0 0 0 0 0 

225: 0 1 1 0 1 1 0 0 

233: 1 0 2 0 0 1 0 1 

241: 0 1 0 2 1 0 0 1 

249: 1 2 2 1 0 3 1 0 

257: ' 0 0 0 0 0 0 0 
~ 

265: 0 0 0 0 0 0 0 0 

273: 0 0 0 0 0 0 0 0 

281: 0 0 0 0 0 0 0 0 

289: 0 0 0 0 0 0 0 0 

297: 1 0 0 0 0 0 0 0 

305: 0 0 0 0 0 0 0 0 

313: 0 1 0 0 0 0 0 0 

321: 0 0 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 



Channel Data Report 9/4/2015 2:25:16 PM Page 2 

369: 0 0 0 0 0 0 0 0 

Sample Title: 04 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
377: 0 0 0 0 0 0 0 0 

385: 0 1 0 0 0 0 0 0 

393: 0 0 0 2 0 0 0 0 

401: 0 0 0 1 0 1 0 0 

409: 0 0 1 0 0 0 0 0 

417: 0 0 1 1 0 0 2 1 

425: 1 0 2 0 0 0 1 0 

433: 0 0 0 1 0 1 0 1 

441: 2 3 3 0 0 0 2 2 

449: 0 0 1 0 2 0 0 0 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 1 0 0 0 

473: 0 0 0 0 1 0 0 0 

481: 0 0 0 0 0 0 0 0 

489: 1 0 1 0 0 0 0 0 

497: 0 0 0 0 0 0 0 0 

505: 0 0 0 0 0 0 0 0 

513: 0 1 0 0 0 0 0 0 

521: 0 0 0 0 0 0 0 0 

529: 0 0 0 0 0 0 0 0 

537: 0 0 0 0 0 1 0 0 

545: 1 0 1 0 0 0 0 0 

553: 0 0 0 0 0 0 0 0 

561: 0 0 0 0 0 0 0 0 

569: 2 0 0 0 0 0 1 1 

577: 0 0 0 0 0 2 0 1 

585: 1 1 2 0 1 1 1 0 

593: 1 1 0 2 2 5 4 3 

601: 3 4 7 5 3 9 4 8 

609: 10 5 5 5 5 8 6 2 

617: 6 6 7 5 7 6 7 10 

625: 15 12 12 12 17 15 17 11 

633: 9 11 3 4 6 1 3 0 

641: 0 0 0 0 0 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 1 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 l 

753: 0 0 0 0 0 0 0 0 

761: 0 0 l 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 



Channel Data Report 9/4/2015 2:25:16 PM Page 3 

801: 0 0 0 0 0 0 0 0 

Sample Title: 04 

Channell------l-------1-------l-------l-------l-------l-------l-------l 

809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 1 

857: 0 0 1 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945; 0 0 0 0 0 0 0 0 

953; 0 0 0 1 0 0 0 1 

961: 0 0 0 0 0 1 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 
Counting Efficiency: 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.284 
4.737 
4.485 
4.175 

ENGWESA002 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 
05 
Shelf 2 
U iso 

Alpha_052 
10006123B 
52 
System Bkgd 127759 

<not performed> 

3.975E-001 
6/24/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 

10:34:00 AM 
170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.601 mL 
0.1570 +/- 0.0098 
0.1607 +/- 0.0029 on 12/13/2014 2:40:57 PM 

0.9771 +/- 0.0634 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

297.49 
31.32 

0.83 
31.00 

Pk Area 
Error % 

11.38 
35.46 

239.53 
35.77 

Ambient 
Backgnd 

0.51 
0.68 
0.17 
0.00 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

17.5 
4.4 
2.9 
2.9 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.998 
0.996 
0.932 
0.999 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi I sample) 

1.27E+001 +I- 1.55E+000 
1.33E+000 +I- 5.00E-001 
4.36E-002 +I- 1. 04E-001 
1. 31E+000 +I- 4.96E-001 

K1 
crJ+f6: 

MDA 
(pCi/sample) 

2.24E-001 +I- 2.74E-002 
2.40E-001 +I- 2.94E-002 
2.19E-001 +I- 2.68E-002 
2.54E-001 +I- 3.11E-002 
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******************************************************* 

***** s p E C T R A L DATA R E P 0 R T ***** 
******************************************************* 

Sample Title: 05 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------1-------l-------l-------l-------l-------l-------l 

1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 1 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 1 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 0 0 0 0 

177: 0 0 0 1 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 0 0 0 0 0 

209: 0 0 0 0 0 0 0 0 

217: 0 0 0 0 0 0 0 1 

225: 0 0 1 0 0 0 0 1 

233: 0 0 3 0 2 1 0 0 

241: 0 0 1 0 3 2 1 1 

249: 0 3 2 0 0 1 1 2 

257: 2 0 0 1 1 0 0 0 

265: 0 0 0 0 0 0 0 0 

273: 0 0 0 0 0 0 1 0 

281: 0 0 0 0 0 0 0 0 

289: 0 0 0 0 0 0 0 0 

297: 0 0 0 0 0 0 0 0 

305: 0 0 0 0 0 0 0 0 

313: 0 0 0 0 0 0 0 0 

321: 0 0 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 1 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 



Channel Data Report 9/4/2015 2:25:23 PM Page 2 

369: 0 0 0 0 0 0 0 0 

Sample Title: 05 

Channell------l-------l-------l-------1-------l-------l-------l-------l 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 0 0 0 0 

393: 0 0 0 0 0 0 0 0 

401: 0 0 1 0 1 0 0 0 

409: 0 0 0 0 0 0 0 0 

417: 0 0 2 0 1 0 0 0 

425: 0 0 1 1 0 0 1 0 

433: 1 3 1 0 2 0 1 0 

441: 2 0 2 2 0 1 0 1 

449: 0 1 0 3 3 0 0 1 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 1 0 0 0 0 0 

481: 0 0 0 0 0 0 0 0 

489: 0 1 0 0 0 0 0 0 

497: 0 0 0 0 0 0 0 0 

505: 2 0 0 0 0 0 0 0 

513: 0 0 0 1 0 0 0 0 

521: 0 0 0 0 0 0 0 0 

529: 0 0 0 0 0 0 0 0 

537: 0 1 0 0 0 0 0 0 

545: 0 0 0 0 0 1 0 0 

553: 0 0 0 0 0 1 0 0 

561: 0 0 0 0 0 0 0 1 

569: 0 0 0 0 0 0 0 0 

577: 0 0 0 0 0 0 1 1 

585: 0 0 0 2 0 1 0 1 

593: 1 0 1 1 1 2 5 2 

601: 3 2 2 2 0 4 3 1 

609: 5 3 3 4 8 8 5 12 

617: 7 8 7 7 6 13 13 4 

625: 10 3 9 8 8 9 15 11 

633: 6 10 8 9 14 7 5 9 

641: 4 1 1 0 2 0 0 0 

649: 0 0 0 0 1 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 1 0 0 0 0 

681: 0 0 1 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 1 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 1 0 0 0 0 0 0 

777: 0 0 0 0 0 1 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 05 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 1 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 1 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



pex-Aipha™ 
Sample Description: 
Spectrum File: 
Batch Identification: 

ENGWESA003 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time' 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

06 
Shelf 2 
U iso 

Alpha_053 
10006122A 
53 
System Bkgd 127760 

<not performed> 

1.988E-001 
6/24/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5,52,49 AM 

10,33,46 AM 
170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.601 mL 
0.1329 +/- 0.0089 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1455 +/- 0.0026 on 12/13/2014 2,39,33 PM 

0.9137 +/- 0.0635 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.282 
4.742 
4.376 
4.158 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

251.66 
16.00 

0.83 
14.83 

Pk Area 
Error % 

12.36 
50.51 

239.53 
51.24 

Ambient 
Backgnd 

0.34 
0.00 
0.17 
0.17 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

32.4 
3.0 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Con£. 

0.997 
0.997 
0.999 
0.995 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi I sample) 

2.53E+001 +I- 3.33E+000 
1.61E+000 +I- 8.39E-001 
1.03E-001 +I- 2.47E-001 
1.48E+000 +I- 7.85E-001 

A4 
q /<{f6 

MDA 
(pCi/ sample) 

4.81E-001 +I- 6.33E-002 
6. 02E-001 +I- 7.93E-002 
5.17E-001 +I- 6.81E-002 
4.17E-001 +I- 5.49E-002 
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******************************************************* 

***** s p E c T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 06 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------1-------l-------l-------l 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 l 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 l 0 0 0 0 0 

169: 0 0 0 0 0 0 0 0 

177: 0 0 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 1 0 0 0 0 0 

201: 0 0 0 0 0 0 0 0 

209: 0 0 0 0 0 0 0 0 

217: 0 0 0 1 0 0 0 0 

225: 0 0 0 0 0 0 0 1 

233: 0 0 0 1 0 1 1 1 

241: 0 2 0 1 0 0 l l 
249: 0 0 0 3 0 0 0 0 

257: 0 0 0 0 0 0 0 0 

265: 0 0 0 0 0 0 0 0 

273: 0 0 0 0 0 0 0 1 

281: 0 0 0 0 0 0 0 0 

289: 0 0 0 0 0 0 0 0 

297: 0 0 0 0 0 0 0 0 

305: 0 0 0 0 0 0 0 1 

313: 0 0 0 0 0 0 0 0 

321: 0 0 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 
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369: 0 0 0 0 0 0 0 0 

Sample Title: 06 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 0 0 0 0 

393: 0 0 0 0 0 0 0 1 

401: 0 0 0 0 0 0 0 0 

409: 0 0 0 0 0 0 0 0 

417: 0 0 0 1 0 0 1 0 

425: 1 0 0 0 0 2 0 0 

433: 0 0 1 0 1 1 0 0 

441: 0 0 1 1 1 2 0 0 

449: 0 1 0 1 0 0 0 0 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 0 0 0 0 

489: 0 0 0 0 0 0 0 0 

497: 0 0 0 0 0 0 0 0 

505: 0 0 0 0 0 0 0 0 

513: 0 0 0 0 0 0 0 0 

521: 0 0 0 0 0 0 0 1 

529: 0 0 0 0 1 0 0 0 

537: 0 0 0 0 0 0 0 0 

545: 0 0 0 0 0 0 0 0 

553: 0 0 0 0 1 0 1 0 

561: 0 0 1 0 0 0 0 0 

569: 0 0 0 1 0 1 1 0 

577: 1 0 1 0 1 0 2 0 

585: 3 0 0 2 1 0 2 1 

593: 2 0 1 0 2 4 2 1 

601: 2 3 4 4 4 7 7 4 

609: 3 8 4 5 8 5 5 8 

617: 2 8 5 1 5 3 8 12 

625: 12 7 11 10 12 11 7 9 

633: 10 2 2 4 0 0 1 0 

641: 0 0 0 0 0 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 1 

665: 1 0 1 1 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 1 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 06 

Channell------l-------l-------l-------1-------l-------l-------l-------l 

809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 1 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 
Counting Efficiency: 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.278 
4. 728 
4.423 
4.161 

ENGWESA004 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 
07 
Shelf 2 
u iso 

Alpha_054 
10006122B 
54 
System Bkgd 127761 

<not performed> 

3.975E-001 
6/24/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 

10:33:49 AM 
170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.600 mL 
0.1686 +/- 0.0102 
0.1452 +/- 0.0026 on 12/13/2014 2:38:19 PM 

1.1611 +/- 0.0734 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

318.66 
33.00 

6.00 
38.83 

Pk Area 
Error % 

10.99 
34.63 
86.43 
31.53 

Ambient 
Backgnd 

0.34 
0.00 
0.00 
0.17 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

19.9 
3.0 
3.0 

15.6 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.996 
0.992 
0.990 
0.996 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/ sample) 

1.27E+001 +I- 1.50E+000 
1. 31E+OOO +I- 4.79E-001 
2.93E-001 +I- 2.56E-001 
1.53E+000 +I- 5.16E-001 

A(( 
91f/r{" 

MDA 
(pCi/sample) 

1. 90E-001 +I- 2.25E-002 
2.38E-001 +I- 2.82E-002 
2.93E-001 +I- 3.48E-002 
1. 65E-001 +I- 1. 96E-002 
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5000 

Energy(kev) 

' I 
'I ! 

~~ 

5500 

Live Time 10200.000 sec 
Real Time 10200.200 sec 
Start: 1 3440.l(kev) 
Stop : 1024 6487.6(kev) 
Acq. start Fri Sep 04 10:33:49 2015 

ROI Type: 3 
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6000 



Channel Data Report 9/4/2015 2:25:39 PM Page 1 

******************************************************* 

***** s p E c T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 07 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 1 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 1 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 1 

89: 0 0 0 0 0 0 1 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 0 0 0 0 

177: 0 1 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 0 0 0 0 0 

209: 0 0 0 0 1 0 0 0 

217: 0 0 0 1 0 1 1 0 

225: 0 0 1 0 0 0 0 0 

233: 0 2 0 0 0 1 3 3 

241: 2 2 3 0 1 0 3 1 

249: 3 1 1 3 1 2 0 0 

257: 0 0 0 0 0 0 0 0 

265: 0 0 1 0 0 1 0 0 

273: 0 0 0 0 0 0 0 1 

281: 0 0 0 0 0 0 0 0 

289: 0 0 0 0 0 0 0 0 

297: 0 0 0 0 0 0 0 0 

305: 0 1 0 0 0 0 0 0 

313: 0 0 1 0 0 0 0 0 

321: 0 0 0 1 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 1 0 0 0 0 0 

345: 0 0 0 1 0 0 0 0 

353: 1 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 1 

: ~~0:11 
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369: 0 0 1 0 0 0 0 1 

Sample Title: 07 

Channell------1-------1-------1-------1--- ---1-------1-------1-------1 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 1 0 0 0 

393: 0 1 0 1 0 0 0 0 

401: 1 0 0 0 0 0 0 0 

409: 0 1 0 0 0 0 0 0 

417: 0 1 1 0 0 0 0 0 

425: 3 0 0 1 0 1 0 0 

433: 1 1 0 1 2 3 1 0 

441: 2 0 1 2 2 1 1 1 

449: 0 1 1 0 0 0 0 1 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 1 0 0 0 0 0 0 1 

489: 0 0 0 0 0 0 0 0 

497: 0 0 0 0 0 0 0 0 

505: 0 0 0 0 0 0 0 0 

513: 0 0 0 0 0 0 0 0 

521: 1 0 0 0 0 0 0 0 

529: 0 0 0 0 0 0 0 0 

537: 0 0 0 0 1 0 0 0 

545: 0 0 0 0 0 0 0 0 

553: 0 1 0 1 1 0 0 0 

561: 0 0 0 0 0 0 0 0 

569: 0 0 0 0 1 0 1 0 

577: 1 0 1 1 1 2 0 1 

585: 0 1 0 1 4 2 0 0 

593: 3 4 3 3 2 2 3 1 

601: 3 4 2 3 3 4 6 6 

609: 5 6 10 9 6 11 3 11 

617: 9 4 6 11 7 8 10 7 

625: 10 10 17 14 10 19 13 6 

633: 7 6 8 4 2 0 2 0 

641: 0 0 0 0 0 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 1 0 0 1 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 1 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 

: 00l .. 17 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 07 

Channell------1------- l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 1 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 1 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 
Counting Efficiency: 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.288 
4.728 
4. 417 
4.176 

ENGWESA005 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 
08 
Shelf 2 
U iso 

Alpha 055 
10006124A 
55 
System Bkgd 127762 

<not performed> 

3.975E-001 +/- O.OOOE+OOO sample 
6/23/2015 5:52:48 AM 
9/4/2015 10:34:02 AM 

170.0 minutes 
170.0 minutes 

U232 UU-lOA 
0.599 mL 
0.1747 +/- 0.0104 
0.1564 +/- 0.0028 on 12/13/2014 2:35:48 PM 
1.1172 +/- 0.0696 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

329.66 
26.15 

2.66 
15.49 

Pk Area 
Error % 

10.80 
39.05 

128.85 
50.75 

Ambient 
Backgnd 

0.34 
0.85 
0.34 
0.51 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

5.9 
3.0 
3.0 
5.9 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Con£. 

0.998 
0.992 
0.993 
1. 000 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/ sample) 

1. 26E+001 +I- 1.48E+000 
1.00E+000 +I- 4.08E-001 
1.25E-001 +I- 1. 62E-001 
5.90E-001 +I- 3.07E-001 

MDA 
(pCi/ sample) 

1.83E-001 +I- 2 .14E- 002 
2.29E-001 +I- 2.68E-002 
2.25E-001 +I- 2. 64E-002 
2.00E-001 +I- 2.34E-002 
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******************************************************* 
***** s p E C T R A L DATA R E p 0 R T ***** 
******************************************************* 

Sample Title: 08 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 1 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 0 0 0 0 

177: 0 0 0 0 0 0 0 1 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 0 0 0 0 0 

209: 0 0 0 0 0 1 0 0 

217: 0 0 0 0 0 1 0 0 

225: 0 0 0 0 0 0 0 1 

233: 0 0 0 0 0 0 2 2 

241: 0 0 0 0 0 0 0 0 

249: 1 0 1 0 1 0 1 1 

257: 1 0 1 1 0 0 0 0 

265: 1 0 0 0 0 0 0 0 

273: 0 0 0 0 0 0 0 0 

281: 0 0 0 0 0 0 0 0 

289: 0 0 0 0 0 0 0 0 

297: 0 0 1 0 0 0 0 0 

305: 0 0 0 0 0 0 0 0 

313: 0 0 0 0 0 0 0 0 

321: 0 0 0 0 0 0 0 1 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 1 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 
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369: 0 0 0 0 0 0 1 0 

Sample Title: 08 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 0 0 0 0 

393: 0 0 0 0 0 0 1 0 

401: 0 0 0 0 0 0 0 0 

409: 0 2 0 0 0 2 0 0 

417: 0 1 0 0 1 2 0 1 

425: 0 0 0 0 0 1 0 1 

433: 0 2 1 0 0 3 0 0 

441: 0 1 2 0 0 1 2 1 

449: 0 0 0 0 1 0 1 0 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 0 0 0 0 

489: 0 0 0 0 0 0 0 0 

497: 0 0 0 0 0 0 0 0 

505: 0 0 0 1 0 0 0 0 

513: 0 0 0 0 0 0 0 0 

521: 0 0 0 0 0 0 0 0 

529: 0 2 0 0 0 0 0 0 

537: 0 0 1 0 0 0 0 0 

545: 0 0 0 0 1 0 0 0 

553: 0 0 0 0 0 0 0 0 

561: 1 0 1 1 0 1 0 0 

569: 1 1 0 0 1 0 0 1 

577: 0 1 0 0 0 0 0 1 

585: 1 0 0 1 2 1 0 1 

593: 3 1 1 1 3 1 2 1 

601: 3 4 7 4 4 3 5 0 

609: 7 4 3 5 8 8 10 12 

617: 6 15 8 5 8 12 13 13 

625: 12 14 4 8 15 11 7 13 

633: 12 9 8 9 5 6 3 2 

641: 0 2 0 0 1 0 0 1 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 1 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 

= 001~':2 



Channel Data Report 9/4/2015 2:25:46 PM Page 3 

801: 0 0 0 0 0 0 0 0 

Sample Title: 08 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

94 5: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 
Counting Efficiency: 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5. 282 
4. 722 
4.366 
4.151 

ENGWESA006 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 
09 
Shelf 2 
U iso 

Alpha 056 
10006124B 
56 
System Bkgd 127763 

<not performed> 

3.975E-001 +/- O.OOOE+OOO sample 
6/24/2015 5:52:48 AM 
9/4/2015 10:34:03 AM 

170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.598 mL 
0.1856 +/- 0.0108 
0.1600 +/- 0.0028 on 12/13/2014 2:30:22 PM 

1.1600 +/- 0.0707 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

349.98 
36.83 
3.15 

38.98 

Pk Area 
Error % 

10.49 
32.38 

126.67 
31.87 

Ambient 
Backgnd 

l. 02 
0.17 
0.85 
l. 02 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

25.6 
6.7 
3.0 
3.3 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Con£. 

0.997 
0.989 
0.997 
0.992 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/ sample) 

1.26E+001 +I- 1. 44E+000 
1. 33E+OOO +I- 4.55E-001 
l.40E-001 +I- l. 78E-001 
1.40E+OOO +I- 4.73E-001 

X., 

"''~~~ 

MDA 
(pCi/ sample) 

2.27E-001 +I- 2.59E-002 
l.SOE-001 +I- l. 72E-002 
2.66E-001 +I- 3.04E-002 
2.26E-001 +I- 2.58E-002 
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******************************************************* 
***** s p E C T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 09 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 2 1 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 1 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 1 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 1 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 1 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 1 
169: 0 0 0 0 0 0 0 1 

177: 0 0 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 2 0 0 0 0 0 0 0 

209: 0 0 1 1 1 0 0 0 
217: 0 2 0 0 1 3 0 0 

225: 0 0 1 0 0 0 1 0 

233: 1 1 0 0 1 0 2 0 

241: 0 1 1 2 1 1 2 0 

249: 2 1 2 1 1 5 0 2 
257: 0 0 0 0 0 0 0 0 

265: 0 0 0 0 0 0 0 0 
273: 0 0 0 0 0 0 0 0 

281: 0 0 1 0 0 0 0 0 

289: 0 0 0 0 1 0 0 0 

297: 0 0 0 0 1 0 0 0 

305: 0 0 0 0 0 0 0 0 

313: 0 0 0 0 0 0 0 0 

321: 0 0 2 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 1 0 
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369: 0 1 0 1 0 0 0 0 

Sample Title: 09 

Channell------l-------l-------l-------l-------l-------1-------l-------l 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 1 0 2 1 

393: 1 0 1 0 0 0 0 0 

401: 0 0 1 0 0 0 0 0 

409: 0 0 0 0 0 0 0 1 

417: 0 0 1 0 0 0 0 0 

425: 0 0 0 1 2 0 1 0 

433: 3 3 1 1 0 3 1 0 

441: 1 1 0 1 1 0 0 1 

449: 0 2 0 3 1 1 0 0 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 0 0 0 1 0 0 

481: 0 1 0 0 0 0 0 1 

489: 0 0 0 0 0 0 0 0 

497: 0 0 0 0 0 0 0 0 

505: 0 0 0 0 0 0 0 0 

513: 0 0 0 0 0 0 0 0 

521: 2 0 2 0 0 1 0 0 

529: 0 0 0 0 1 0 0 0 

537: 0 1 0 0 0 0 0 0 

545: 0 0 0 0 0 0 0 0 

553: 1 0 1 1 0 0 1 0 

561: 1 0 0 0 0 0 0 0 

569: 0 1 1 2 0 1 0 0 

577: 0 0 1 1 0 2 0 0 

585: 0 0 2 1 0 2 1 1 

593: 6 1 6 2 1 4 3 2 

601: 6 4 2 5 4 5 2 3 

609: 2 9 10 12 3 10 10 8 

617: 5 8 16 10 9 5 7 9 

625: 10 12 8 9 14 17 9 14 

633: 9 11 12 9 5 5 4 0 

641: 0 1 0 0 1 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 1 0 

673: 0 0 0 0 0 0 0 0 

681: 1 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 1 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 1 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 09 

Channell------l-------l-------1-------l-------l-------l-------l-------l 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 1 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 1 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 1 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



pex-Aipha™ 
Sample Description: 
Spectrum File: 
Batch Identification: 

ENGWESA007 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

10 
Shelf 2 
u iso 

Alpha 057 
01017326A 
57 
System Bkgd 127764 

<not performed> 

3.975E-001 
6/23/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 

10:33:43 AM 
170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.598 mL 
0.1607 +/- 0.0100 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1577 +/- 0.0028 on 12/13/2014 2:27:38 PM 

1.0191 +/- 0.0657 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.280 
4.743 
4.383 
4.164 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

302.83 
43.49 

7.83 
29.00 

Pk Area 
Error % 

ll. 27 
29.92 
70.93 
37.02 

Ambient 
Backgnd 

0.17 
0.51 
0.17 
0.00 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

7.4 
3.5 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.997 
0.998 
1.000 
0.997 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/sample) 

l. 26E+001 +I- 1.53E+000 
1.81E+OOO +I- 5.84E-001 
4.01E-001 +I- 2.89E-001 
l. 20E+OOO +I- 4.68E-001 

/'(j, 

"t I firs-

MDA 
(pCi/ sample) 

1.74E-001 +I- 2 .llE-002 
2.18E-001 +I- 2.65E-002 
2.14E-001 +I- 2.60E-002 
2.48E-001 +I- 3.01E-002 

~01.2:9 
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******************************************************* 
***** s p E c T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 10 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 

9 : 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 1 1 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 1 0 0 0 0 

89: 1 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 1 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 1 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 1 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 1 0 0 0 

177: 0 0 0 1 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 0 0 0 0 0 

209: 0 0 0 0 0 1 0 1 

217: 0 0 0 0 0 0 1 0 

225: 1 0 0 0 0 0 2 0 

233: 1 2 1 0 0 1 0 0 

241: 0 1 1 0 1 1 2 0 

249: 2 1 1 1 0 2 1 0 

257: 2 0 0 0 0 0 0 0 

265: 0 0 0 0 1 0 0 0 

273: 0 0 1 0 0 0 0 0 

281: 0 0 0 0 0 0 1 0 

289: 0 0 0 0 0 0 0 0 

297: 0 0 0 0 0 0 0 1 

305: 0 0 0 1 0 0 1 0 

313: 0 0 2 0 1 0 0 0 

321: 0 1 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 1 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 

: 001 :t 
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369: 0 0 0 0 0 0 0 0 

Sample Title: 10 

Channel[------l-------l-------[-------l-------l-------l-------l-------1 
377: 0 0 0 0 0 0 0 0 

385: 0 2 0 0 0 0 0 0 

393: 0 0 1 0 1 0 0 0 

401: 0 0 0 0 0 1 1 0 

409: 0 0 0 0 0 2 0 0 

417: 0 0 0 0 0 0 0 1 

425: 0 0 0 0 1 1 0 1 

433: 0 2 1 2 2 2 0 3 

441: 1 1 4 0 3 2 0 1 

449: 3 0 4 0 1 0 0 0 

457: 0 1 0 0 0 0 0 0 

465: 0 0 1 0 0 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 0 1 0 0 

489: 0 0 0 0 0 0 0 1 

497: 0 0 0 0 0 0 0 0 

505: 0 0 0 0 0 0 0 0 

513: 0 0 1 0 0 0 0 0 

521: 0 0 0 0 0 0 0 0 

529: 0 0 0 0 0 0 1 0 

537: 0 0 0 0 0 0 0 0 

545: 0 0 0 0 0 0 0 0 

553: 1 0 0 1 1 0 0 0 

561: 0 0 0 0 0 0 0 1 

569: 0 3 0 0 0 0 0 2 

577: 1 1 1 0 1 2 1 2 

585: 0 0 0 2 1 0 1 5 

593: 2 3 2 2 1 3 1 5 

601: 3 6 2 4 3 5 5 6 

609: 4 9 9 6 7 3 3 7 

617: 8 6 5 3 6 10 10 10 

625: 10 6 8 9 10 10 14 6 

633: 9 17 11 3 8 2 0 0 

641: 0 0 1 0 0 0 0 0 

649: 0 0 1 1 0 0 0 0 

657: 1 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 1 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 1 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 1 0 0 0 1 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 1 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 1 0 0 0 0 0 

777: 1 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 10 

Channelj------l-------l-------l-------1-------l-------l-------l-------l 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 1 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 1 0 0 1 

873: 0 0 0 0 0 0 0 0 

881: 0 0 1 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 1 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 1 

1017: 0 0 0 0 0 0 0 0 



Sample Description: 
spectrum File: 
Batch Identification: 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition ·Live Time: 
Acquisition Real T1me: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 
Counting Efficiency: 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.272 
4.720 
4.405 
4.142 

ENGWESA008 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 
1508105A-UU 
11 
Shelf 2 
U iso 

Alpha_058 
010173268 
58 
System Bkgd 127765 

<not performed> 

3.975E-001 
6/23/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 

10:33:45 AM 
170.0 minutes 
170. o minutes 

U232 UU-10A 
0.597 mL 
0.1538 +/- 0.0097 
0.1640 +/- 0.0029 on 12/13/2014 2:26:06 PM 
0.9380 +!- 0.0615 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

289.49 
34.83 

3.00 
32.64 

Pk Area 
Error % 

11.53 
33.31 

130.67 
35.13 

Ambient 
Backgnd 

0.51 
0.17 
0.00 
1. 36 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

23.3 
6.0 
3.0 
4.5 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.994 
0.988 
0.997 
0.988 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/ sample) 

1.26E+001 +I- 1. 56E+000 
1.51E+OOO +I- 5.37E-001 
1. 61E-001 +I- 2.11E-001 
1.41E+OOO +I- 5.26E-001 

fY 
9/f/r>; 

MDA 
(pCi/sample) 

2.28E-001 +I- 2.83E-002 
1.81E-001 +I- 2.24E-002 
3.21E-001 +I- 3.98E-002 
2.96E-001 +I- 3.67E-002 



Jll(i• 
,,,~ 

f}1~ 
~ .. ~'JL', 

11:,11 

~~~,n 

"' +-' c:: 

60 1--

55+ 

so 

45 

40 

35 1--

3 30 ,_ 

25~-

20 

15 1--

10 

5 

0 ~ I 
I 

3500 
_j Mill I ' ___] i,1, ill ,\,il/ 

I 
4000 

i: I 

ROI Type: 1 

I !,,I, i II ! ~~ 

1 
4500 

0000127973.CNF 

~ 

~~ 
I .U~'.I': 

i:!f·!l\':l!'i'i,' 
1 

5000 
Energy ( kev) 

I 
I 

5500 

Live Time 10200.000 sec 
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******************************************************* 
***** s p E C T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 11 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------1-------1------- 1-------1-------1-------1-------1-------1 
1: 0 0 0 0 0 0 0 0 

9 : 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 1 0 0 1 1 0 0 1 

113: 0 0 0 0 0 0 1 0 
121: 0 0 1 0 0 0 0 0 

129: 0 0 0 0 0 0 0 1 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 
161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 0 0 0 1 

177: 0 0 1 0 0 0 0 0 

185: 0 0 0 0 0 0 1 0 

193: 0 0 0 0 0 1 0 1 

201: 0 0 0 0 0 0 0 0 

209: 0 0 0 0 0 1 0 0 
217: 1 2 0 0 1 0 0 0 

225: 0 0 2 1 1 0 0 1 

233: 1 1 1 0 0 1 0 2 
241: 1 1 1 1 0 0 1 0 
249: 0 2 2 1 1 1 1 1 

257: 1 0 0 0 0 0 0 0 
265: 0 0 0 0 0 0 0 0 
273: 0 0 0 0 0 0 0 0 
281: 0 1 0 0 0 0 0 0 
289: 0 0 0 0 0 0 0 0 
297: 0 1 0 0 0 0 0 0 
305: 0 0 0 0 0 0 0 0 
313: 0 0 0 0 0 0 0 0 
321: 0 0 0 0 0 0 0 0 
329: 0 0 0 0 0 1 0 0 
337: 1 0 0 0 0 0 0 0 
345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 
361: 1 0 0 0 0 0 0 0 

: 00.1 ... 3F~ 
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369: 0 0 0 1 0 0 0 0 

Sample Title: 11 

Channell------l-------l-------l-------l-------l-------l-------1-------l 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 0 1 0 0 

393: 0 0 0 0 0 0 0 0 

401: 0 0 0 0 1 0 0 1 

409: 0 0 0 1 0 2 1 1 

417: 0 0 1 0 0 2 1 0 

425: 2 1 1 1 1 0 0 1 

433: 1 0 0 3 2 1 0 1 

441: 1 1 2 0 0 1 1 1 

449: 1 0 0 0 0 0 0 0 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 1 0 0 0 

489: 0 0 0 1 0 0 0 0 

497: 0 0 0 0 0 0 0 1 

505: 0 1 0 0 0 0 0 0 

513: 0 0 0 0 0 0 0 0 

521: 0 0 0 0 0 0 0 0 

529: 0 0 0 0 0 0 0 0 

537: 1 0 0 0 0 0 0 0 

545: 0 0 0 0 0 1 0 0 

553: 0 0 0 0 0 0 1 0 

561: 0 0 1 0 1 1 0 1 

569: 1 0 0 2 3 0 1 1 

577: 0 1 0 1 0 0 1 2 

585: 2 2 3 1 1 2 0 3 

593: 2 4 3 6 3 1 1 5 

601: 5 3 3 8 1 4 4 8 

609: 7 7 5 7 8 7 4 5 

617: 7 8 9 13 11 8 10 10 

625: 4 11 11 12 8 6 7 12 

633: 1 1 1 1 0 2 0 0 

641: 0 0 0 0 0 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 



Channel Data Report 9/4/2015 2:26:08 PM Page 3 

801: 0 0 0 0 0 0 0 0 

Sample Title: 11 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 1 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 1 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: O· 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number; 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 
Counting Efficiency: 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.281 
4. 726 
4.384 
4.153 

ENGWESA009 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 
12 
Shelf 2 
u iso 

Alpha 059 
10006125A 
59 
System Bkgd 127766 

<not performed> 

3.975E-001 
6/23/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 

10:33:54 AM 
170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.596 mL 
0.1716 +/- 0.0103 
0.1717 +/- 0.0030 on 12/13/2014 2:24:23 PM 

0.9993 +1- 0.0628 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

322.49 
37.98 

5.00 
27.32 

Pk Area 
Error % 

10.92 
32.30 
96.02 
38.04 

Ambient 
Backgnd 

0.51 
1. 02 
0.00 
0.68 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

27.1 
3.5 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.997 
0.991 
1. 000 
0.993 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/ sample) 

1.26E+001 +I- 1.49E+000 
1.48E+OOO +I- 5.09E-001 
2.40E-001 +I- 2.32E-001 
1.06E+OOO +I- 4.22E-001 

MDA 
(pCi/sample) 

2.05E-001 +/- 2.42E-002 
2 .45E-001 +I- 2.90E-002 
2.88E-001 +I- 3.40E-002 
2.19E-001 +I- 2.58E-002 
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ROI Type: 3 
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******************************************************* 
***** s p E c T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 12 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------1-------l-------l-------l-------l-------l-------l-------l 
1; 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41; 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 1 0 0 

65: 0 0 0 1 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 1 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 1 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 1 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 0 0 0 0 

177: 0 0 0 0 0 1 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 1 0 0 0 1 0 0 0 

209: 0 0 0 0 0 0 0 0 

217: 0 0 0 0 0 0 0 0 

225: 0 0 0 0 1 2 1 0 

233: 2 0 1 0 1 0 1 1 

241: 0 1 0 1 0 3 0 0 

249: 1 1 3 0 0 3 2 0 

257: 0 1 0 0 0 0 0 0 

265: 0 0 0 0 0 0 0 0 

273: 0 0 0 0 0 0 0 0 

281: 0 0 0 0 0 0 0 0 

289: 0 0 0 0 0 0 1 0 

297: 0 0 0 0 0 0 0 0 

305: 1 0 0 0 0 0 0 0 

313; 0 0 0 1 0 0 1 0 

321: 0 0 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 1 0 0 0 

361: 0 0 0 0 0 0 0 0 



Channel Data Report 9/4/2015 2:26:16 PM Page 2 

369: 0 0 0 0 0 0 1 0 

Sample Title: 12 

Channell------l-------l-------l-------l-------l-------1-------l-------l 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 0 0 0 0 

393: 0 0 1 1 0 0 0 0 

401: 0 1 0 0 0 0 0 0 

409: 0 0 0 0 0 0 0 1 

417: 1 0 0 0 1 0 1 2 

425: 0 0 0 3 0 0 1 0 

433: 1 4 0 2 2 2 2 2 

441: 2 1 0 1 2 0 1 0 

449: 2 0 1 0 0 0 0 0 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 1 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 0 0 0 0 

489: 0 0 0 0 0 0 1 0 

497: 0 0 1 0 0 0 0 0 

505: 0 0 0 0 0 1 0 0 

513: 0 0 0 0 0 0 0 0 

521: 0 0 0 0 0 0 0 0 

529: 0 0 0 0 0 0 0 0 

537: 0 0 0 0 0 0 0 0 

545: 2 0 0 0 0 0 0 0 

553: 0 0 1 0 0 0 1 0 

561: 1 0 0 0 0 0 0 0 

569: 0 0 0 1 0 1 0 0 

577: 0 0 0 1 1 1 2 0 

585: 1 4 1 0 0 0 1 1 

593: 1 2 1 1 3 0 2 1 

601: 4 5 2 5 4 5 3 10 

609: 11 7 6 10 5 3 6 5 

617: 7 8 4 10 ~ 6 8 5 ' 
625: 13 13 11 13 18 17 16 11 

633: 15 5 8 4 3 4 1 0 

641: 1 0 0 0 0 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 1 0 



Channel Data Report 9/4/2015 2:26:16 PM Page 3 

801: 0 0 0 0 0 0 0 0 

Sample Title: 12 

Channell------l-------l-------l-------l-------l-------l-------1-------l 
809: 0 0 0 0 0 0 0 0 

817: 0 1 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 
1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 

143 



Sample Description: 
Spectrum File: 
Batch Identification: 

ENGWESA010 
\\OR-ALPHA1\Canberra\ApexA1pha\Root\Data\00001279 
1508105A-UU 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

13 
Shelf 2 
u iso 

A1pha_060 
100061258 
60 
System Bkgd 127767 

<not performed> 

3.975E-001 
6/23/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 

10:33:56 AM 
170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.598 mL 
0.1333 +/- 0.0090 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1543 +/- 0.0028 on 12/13/2014 2:22:05 PM 
0.8641 +/- 0.0601 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.276 
4. 727 
4.383 
4.163 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

251.32 
28.66 

2.00 
25.66 

Pk Area 
Error % 

12.38 
36.86 

169.74 
38.99 

Ambient 
Backgnd 

0.68 
0.34 
0.00 
0.34 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

20.2 
4.5 
3.0 
3.7 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.995 
0.992 
1. 000 
0.997 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/sample) 

1.26E+001 +/- 1.66E+000 
1.44E+OOO +/- 5.62E-001 
1.24E-001 +/- 2.10E-001 
1.28E+OOO +/- 5.27E-001 

MDA 
(pCi I sample) 

2.83E-001 +I- 3.73E-002 
2.40E-001 +I- 3.16E-002 
3.71E-001 +I- 4.88E-002 
2.39E-001 +I- 3.14E-002 
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Channel Data Report 9/4/2015 2:26:26 PM Page 1 

******************************************************* 
***** s p E C T R A L D A T A R E P 0 R T ***** 
******************************************************* 

Sample Title: 13 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------1-------l-------l-------l-------l---- --1-------1 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 1 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 1 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 0 1 0 0 

177: 0 0 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 0 1 0 0 0 

209: 0 0 0 0 0 1 0 0 

217: 0 0 0 0 0 0 0 0 

225: 0 0 1 0 0 2 0 0 

233: 0 0 1 0 0 0 0 1 

241: 1 0 1 0 0 1 1 1 

249: 0 1 2 0 1 1 0 0 

257: 3 1 2 0 0 1 0 0 

265: 0 0 0 0 0 0 0 0 

273: 0 0 1 0 0 0 0 0 

281: 1 0 0 0 0 0 0 0 

289: 0 0 0 0 0 0 0 0 

297: 0 0 0 0 0 0 0 0 

305: 0 0 0 0 0 0 0 0 

313: 0 0 0 0 0 1 0 0 

321: 0 0 0 0 1 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 



Channel Data Report 9/4/2015 2:26:26 PM Page 2 

369: 0 0 0 0 0 0 0 0 

Sample Title: 13 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 0 2 0 0 

393: 0 1 0 0 0 0 1 0 

401: 0 0 0 0 0 0 1 0 

409: 0 0 0 0 0 0 0 0 

417: 0 0 0 0 0 1 2 0 

425: 0 0 0 1 1 0 1 0 

433: 1 2 0 0 0 2 0 1 

441: 0 0 0 1 1 0 0 1 

449: 0 4 2 0 1 0 1 2 

457: 0 1 0 0 0 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 0 0 1 0 

489: 0 0 0 0 0 0 0 0 

497: 0 0 0 0 0 0 0 0 

505: 0 0 0 0 0 0 0 0 

513: 0 0 0 0 1 0 0 0 

521: 0 0 0 0 0 0 0 0 

529: 0 0 0 1 0 0 1 0 

537: 0 1 0 0 0 0 0 0 

545: 0 0 1 0 0 0 0 1 

553: 0 0 0 0 0 0 0 0 

561: 0 0 0 0 1 0 0 0 

569: 1 2 0 1 0 0 1 0 

577: 1 0 0 0 0 0 2 3 

585: 1 0 0 0 0 2 0 1 

593: 1 1 1 1 1 3 0 3 

601: 1 3 3 3 1 3 4 5 

609: 3 4 6 5 4 4 2 6 

617: 7 3 4 5 7 6 2 4 

625: 7 8 9 10 6 6 12 6 

633: 7 13 8 10 9 7 8 3 

641: 3 2 2 0 1 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 

: 0014'7 



Channel Data Report 9/4/2015 2:26:26 PM Page 3 

801: 0 0 0 0 0 0 0 0 

Sample Title: 13 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 1 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



pex-Aipha™ 
Sample Description: 
Spectrum File: 
Batch Identification: 

ENGWESAOll 
\\OR-ALPHA1\Canberra\ApexA1pha\Root\Data\00001279 

1508105A-UU 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

14 
Shelf 2 
u iso 

Alpha_033 
04026479A 
91132 
System Bkgd 127740 

<not performed> 

3.975E-001 +I- O.OOOE+OOO 
6/23/2015 5:52:48 
9/4/2015 11:29:18 

170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.595 mL 
0.1728 +/- 0.0104 

AM 
AM 

sample 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1805 +/- 0.0032 on 10/25/2014 2:26:39 PM 
0.9576 +/- 0.0600 

Peak Match Tolerance: 

Nuclide 

U-232 
U-234 
U-235 
U-238 

T 

Energy 
(MeV) 

5.287 
4.753 
4.366 
4.167 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

324.32 
27.83 

2.83 
26.49 

Pk Area 
Error % 

10.90 
37.29 

120.53 
38.51 

Ambient 
Backgnd 

0.68 
0.17 
0.17 
0.51 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

19.3 
4.0 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.998 
0.999 
0.997 
0.998 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761. 50* 
4385.50* 
4184.40* 

Activity 
(pCi/sample) 

1.26E+001 +I- 1.48E+000 
1.08E+000 +I- 4.21E-001 
1. 35E- 001 +I- 1. 63E-001 
1.02E+000 +I- 4.11E-00l 

PG 
q(Lf{r~ 

MDA 
(pCi/sample) 

2.18E-001 +I- 2.58E-002 
1.61E-001 +I- 1. 90E-002 
1.99E-001 +I- 2.35E-002 
2.02E-001 +I- 2.38E-002 
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ROI Type: 1 

4500 

0000127995.CNF 

' 5000 
Energy(kev) 

5500 

Live Time :10200.000 sec 
Real Time :10200.300 sec 
start: 1:3473.4(kev) 
stop : 1014:6531.2(kev) 
Acq. Start :Fri sep 04 11:29:18 2015 

! ! 

6000 

ROI Type: 3 

6500 
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******************************************************* 
***** s p E C T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 14 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------1-------1- -----l-------l-------1-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 1 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 1 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 1 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 1 

169: 0 0 0 0 1 0 0 0 

177: 0 0 0 0 0 0 0 0 

185: 0 0 0 1 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 1 0 0 0 0 
209: 0 0 0 0 0 1 0 1 

217: 0 0 0 0 0 0 0 0 
225: 1 1 1 0 1 0 1 2 

233: 1 0 3 0 1 1 2 0 

241: 1 0 1 2 2 0 1 0 
249: 0 0 0 0 0 0 0 0 

257: 0 0 0 0 0 0 0 0 

265: 0 0 1 0 0 0 0 0 

273: 0 0 0 0 0 0 0 0 
281: 0 0 0 0 0 0 0 0 

289: 0 0 0 0 0 1 0 1 

297: 0 0 0 0 0 0 0 0 

305: 0 0 0 0 1 0 0 0 

313: 0 0 0 0 0 0 0 0 

321: 0 0 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 
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369: 0 0 0 0 0 1 0 0 

Sample Title: 14 

Channell------l-------l-------l-------l-------1-------l-------l-------l 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 0 1 0 0 

393: 0 0 0 0 0 0 0 0 

401: 0 0 0 1 0 0 0 1 

409: 0 0 1 1 0 1 0 0 

417: 0 0 0 0 2 0 0 l 
425: 1 0 0 0 0 2 0 1 

433: 1 4 1 2 1 0 0 2 

441: 0 2 0 0 0 0 0 0 

449: 0 0 0 1 0 0 0 0 

457: 0 1 0 0 0 0 0 0 

465: 0 0 0 0 1 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 0 0 0 0 

489: 0 0 0 0 0 0 0 0 

497: 0 0 0 0 0 1 0 0 

505: 0 1 0 0 0 0 0 0 

513: 0 0 0 0 0 0 0 0 

521: 0 0 0 0 0 0 0 0 

529: 0 0 0 1 0 0 0 0 
537: 0 0 0 0 1 0 0 0 
545: 0 0 0 0 1 0 0 1 

553: 0 1 1 0 1 2 0 1 

561: 0 0 0 1 2 0 0 0 

569: 1 1 0 3 1 0 0 2 

577: 2 0 1 1 0 1 3 3 
585: 2 2 2 2 4 6 2 3 

593: 3 4 2 5 8 8 4 6 

601: 14 8 9 8 6 9 6 8 

609: 11 6 7 9 12 10 8 8 

617: 5 14 16 11 10 11 12 7 

625: 6 4 3 2 0 0 0 0 

633: 0 0 0 0 0 0 0 0 

641: 0 0 0 0 0 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 1 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 
713: 0 0 0 0 0 0 0 0 
721: 0 0 0 0 0 0 0 0 
729: 0 0 0 0 0 0 0 0 

737: 1 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 1 0 0 



Channel Data Report 9/4/2015 2:26:33 PM Page 3 

801: 0 0 0 0 0 0 0 0 

Sample Title: 14 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 1 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 

: 00:tG~ 



Sample Description: 
Spectrum File: 
Batch Identification: 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 
Counting Efficiency: 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.281 
4.734 
4.378 
4.147 

ENGWESA012 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 
1508105A-UU 
15 
Shelf 2 
u iso 

Alpha_034 
04026479B 
91136 
System Bkgd 127741 

<not performed> 

2.950E-001 
6/23/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 

11:29:20 AM 
170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.596 mL 
0.1697 +/- 0.0103 
0.1789 +/- 0.0031 on 10/25/2014 2:30:05 PM 
0.9491 +/- 0.0598 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

318.83 
44.66 

9.00 
33.81 

Pk Area 
Error % 

10.98 
29.46 
68.87 
34.40 

Ambient 
Backgnd 

0.17 
0.34 
0.00 
1.19 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

28.4 
5.0 
3.0 
3.7 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.997 
0.995 
1. 000 
0.990 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/sample) 

1.69E+001 +/- 2.01E+000 
2.37E+OOO +/- 7.52E-001 
5.89E-001 +/- 4.11E-001 
1.78E+OOO +/- 6.49E-001 

MDA 
(pCi/ sample) 

2.22E-001 +I- 2. 63E-002 
2.53E-001 +I- 3.01E-002 
3.92E-001 +I- 4.66E-002 
3.48E-001 +I- 4.13E-002 

: 00153! 
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ROI Type: 1 

0000127996.CNF 

I ~~\I 
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I 

4500 

Iii' 
il,]l! 

1''111 
~ 1,l'inl , ;; 

1! M n [j i !! N,'.[lH"Ii' I i' 1 l 
I 

5000 I 

Energy(kev) 5500 

~ 

Live Time 10200.000 sec 
Real Time 10200.300 sec 
Start: 1 3453.4(kev) 
Stop : 1024 6510.9(kev) 
Acq. Start Fri sep 04 11:29:20 2015 

__]_ _l 

ROI Type: 3 

__]_ 

I 

6000 

_l __]_ '• 

6500 
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******************************************************* 
***** s p E c T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 15 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------1-------l-------l------- 1--- ---1 
1: 0 0 0 1 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 1 0 

41: 0 0 1 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 1 

65: 0 0 0 0 0 0 0 1 

73: 0 0 0 0 0 0 0 1 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 1 0 0 0 

113: 0 0 1 0 0 1 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 1 0 0 0 0 0 0 

137: 0 0 0 0 0 1 0 0 

145: 0 0 0 0 0 1 0 0 

153: 0 0 0 0 0 0 0 0 

161: 1 0 0 0 0 0 0 0 

169: 0 0 0 0 0 0 0 0 

177: 0 0 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 1 

201: 0 0 0 1 0 0 1 0 

209: 0 0 1 0 0 0 1 1 

217: 0 0 2 0 1 0 0 1 

225: 0 0 0 1 0 0 0 2 

233: 1 2 0 1 1 0 3 1 

241: 1 2 1 1 0 1 3 1 

249: 0 1 1 0 1 0 0 0 

257: 0 0 0 0 0 0 0 0 

265: 0 0 0 0 0 0 0 0 

273: 0 0 0 0 0 0 0 0 

281: 0 0 0 2 0 0 0 0 

289: 0 0 0 0 0 1 0 0 

297: 1 0 0 1 0 0 0 0 

305: 0 0 0 0 0 0 0 0 

313: 0 0 0 0 0 0 0 1 

321: 0 1 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 1 0 0 

345: 0 0 0 0 0 0 1 0 

353: 0 0 0 1 0 0 0 0 

361: 0 0 0 1 0 0 0 0 



Channel Data Report 9/4/2015 2:26:42 PM Page 2 

369: 0 0 0 0 0 0 0 0 

Sample Title: 15 

Channell------1-------l-------l-------l-------l-------l-------l-------l 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 1 0 0 0 0 

393: 0 0 0 0 0 2 0 0 

401: 0 0 1 0 3 0 0 0 

409: 1 0 0 0 2 0 0 0 

417: 0 0 1 0 0 0 1 1 

425: 0 1 0 1 1 2 0 1 

433: 4 2 1 1 0 0 1 1 

441: 4 3 1 0 4 2 1 0 

449: 0 0 0 0 1 0 0 0 

457: 0 0 0 0 0 0 0 0 

465: 1 0 0 0 0 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 0 0 0 1 

489: 0 0 0 0 0 0 1 0 

497: 1 0 0 0 0 0 0 0 

505: 0 0 0 1 0 0 0 0 

513: 0 0 1 0 0 0 0 0 

521: 0 0 0 1 0 0 0 0 

529: 0 0 0 0 0 0 0 0 

537: 0 0 0 1 2 0 0 0 

545: 0 0 0 0 0 0 0 0 

553: 1 0 0 0 1 0 0 0 

561: 0 0 0 0 0 1 0 1 

569: 0 1 0 1 1 1 1 0 

577: 0 1 0 2 0 2 1 1 

585: 1 3 2 0 5 3 1 1 

593: 5 2 3 2 5 6 5 5 

601: 1 7 3 4 8 6 7 4 

609: 10 9 8 8 6 6 12 12 

617: 4 7 13 15 12 12 15 8 

625: 14 14 11 5 6 5 3 0 

633: 2 0 0 0 0 0 0 0 

641: 0 0 0 0 0 0 0 0 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 1 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 



Channel Data Report 9/4/2015 2:26:42 PM Page 3 

801: 0 0 0 0 0 0 0 0 

Sample Title: 15 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 0 0 0 0 

969: 0 0 0 0 1 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 
Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 
Counting Efficiency: 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

U-232 T 
U-234 
U-235 
U-238 

Energy 
(MeV) 

5.290 
4.742 
4.404 
4.166 

ENGWESA013 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 

1508105A-UU 
16 
Shelf 2 
U iso 

Alpha_035 
04026477A 
58771 
System Bkgd 127742 

<not performed> 

3.975E-001 
6/23/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
5:52:48 AM 

11:29:16 AM 
170.0 minutes 
170.0 minutes 

U232 UU-10A 
0.595 mL 
0.1643 +/- 0.0101 
0.1647 +/- 0.0029 on 10/25/2014 2:34:10 PM 

0.9970 +!- 0.0638 

0.150 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

308.15 
28.00 

6.00 
38.00 

Pk Area 
Error % 

11.18 
37.70 
86.43 
32.21 

Ambient 
Backgnd 

0.85 
0.00 
0.00 
0.00 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

4.8 
4.5 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

U-232 
U-234 
U-235 
U-238 

Id 
Conf. 

0.999 
0.997 
0.998 
0. 998 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5302.50* 
4761.50* 
4385.50* 
4184.40* 

Activity 
(pCi/ sample) 

1.26E+001 +/- 1.51E+000 
1.14E+000 +/- 4.51E-001 
3.01E-001 +/- 2.63E-001 
1.54E+000 +/- 5.29E-001 

MDA 
(pCi/sample) 

2.44E-001 +I- 2. 94E- 002 
2.44E-001 +I- 2. 94E- 002 
3.01E-001 +I- 3.63E-002 
2.43E-001 +I- 2. 93E-002 
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ROI Type: 1 

0000127997.CNF 

1 
5000 

Energy(keV) 
5500 

Live Time 10200.000 sec 
Real Time 10200.200 sec 
start: 1 3472.2(kev) 
Stop : 1024 6529.6(kev) 
ACq. Start Fri Sep 04 11:29:16 2015 

6000 

ROI Type: 3 

6500 



Channel Data Report 9/4/2015 2:26:50 PM Page 1 

******************************************************* 
***** s p E c T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 16 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 1 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 1 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 1 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 1 0 0 

145: 0 0 1 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 0 0 0 0 

177: 0 0 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 2 0 0 0 0 0 0 

201: 0 0 0 1 0 0 1 0 

209: 0 0 0 1 0 0 1 0 

217: 0 0 2 0 0 1 1 0 

225: 0 0 0 0 0 0 1 1 

233: 1 0 3 0 2 3 0 1 

241: 2 2 1 3 3 0 2 0 

249: 1 0 0 1 0 1 0 0 

257: 0 0 0 0 0 0 0 0 

265: 0 0 0 0 0 1 0 0 

273: 0 0 0 0 0 0 0 0 

281: 0 0 0 0 0 1 0 0 

289: 1 0 0 0 0 0 0 0 

297: 0 0 0 0 0 0 0 0 

305: 0 0 0 0 0 0 0 0 

313: 1 1 0 0 0 0 0 0 

321: 0 0 0 0 0 0 0 0 

329: 0 0 0 0 0 0 1 0 

337: 0 0 0 1 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 1 0 0 

361: 0 0 0 0 0 0 0 0 

:00161 
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369: 0 0 0 0 0 0 0 0 

Sample Title: 16 

Channell------l-------l-------l-------l-------1-------l-------l-------l 
377: 0 0 0 0 0 1 0 0 

385: 0 0 0 0 0 0 1 0 

393: 0 0 0 0 0 0 1 0 

401: 1 0 0 0 1 0 0 0 

409: 0 0 0 0 1 0 0 0 

417: 1 1 0 1 0 1 1 0 

425: 0 0 0 1 0 1 0 1 

433: 3 1 2 0 0 1 3 1 

441: 0 0 0 1 0 0 0 1 

449: 0 0 0 0 0 1 0 0 

457: 0 0 0 0 0 0 0 0 

465: 0 0 0 0 0 0 0 0 

473: 0 0 0 0 0 0 0 0 

481: 0 0 0 0 0 0 0 0 

489: 0 0 0 0 0 0 1 0 

497: 0 1 0 0 0 0 0 0 

505: 0 0 0 0 0 0 0 0 

513: 0 0 0 0 0 0 0 0 

521: 0 0 0 0 1 0 1 0 

529: 0 1 0 0 0 0 0 0 

537: 0 0 1 0 0 0 0 0 

545: 1 0 0 1 0 0 0 0 

553: 0 0 2 1 1 1 0 0 

561: 0 3 1 0 0 0 0 0 

569: 0 0 0 1 0 0 1 0 

577: 2 0 1 2 0 2 2 1 

585: 2 4 2 4 2 4 4 4 

593: 5 4 2 7 5 7 3 7 

601: 8 4 6 8 6 6 8 5 

609: 8 3 7 4 8 10 8 6 

617: 5 13 13 8 15 6 17 7 

625: 11 6 8 3 4 4 1 1 

633: 0 0 0 0 0 0 0 0 

641: 1 0 0 0 0 0 0 0 

649: 0 0 0 0 0 0 1 0 

657: 0 0 0 0 0 1 0 0 

665: 0 1 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 16 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 1 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 1 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 
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ha 
QA SUMMARY REPORT 

Review Of QA Results - Pulser Check 

Date : 9/4/2015 
Time : 5:24:52 AM 

CHAMBER 
Alpha 001 
Alpha 002 
Alpha 003 
Alpha 004 
Alpha 005 
Alpha 006 
Alpha 007 
Alpha 008 
Alpha 009 
Alpha 010 
Alpha 011 
Alpha 012 
Alpha 013 
Alpha 014 
Alpha 015 
Alpha 016 
Alpha 033 
Alpha 034 
Alpha 035 
Alpha 036 
Alpha 037 
Alpha 038 
Alpha 039 
Alpha 040 
Alpha 041 
Alpha 042 
Alpha 043 
Alpha 044 
Alpha 045 
Alpha 046 
Alpha 047 
Alpha 048 
Alpha 049 
Alpha 050 
Alpha 051 
Alpha 052 
Alpha 053 
Alpha 054 
Alpha 055 
Alpha 056 
Alpha 057 
Alpha 058 

DEVICE 
2Jf 
21f 
21f 
2lf 
2lf 
2lf 
2lf 
2lf 
21f 
21f 
2lf 
2lf 
21f 
2lf 
21f 
2lf 

Alpha Analyst! OODC 
Alpha Analyst] OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst] OODC 
Alpha Analyst!OODC 
Alpha AnalystJOODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst!OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha Analyst! OODC 
Alpha AnalystlOODC 
Alpha Analyst!OODC 
Alpha AnalystlOODC 
Alpha AnalystJOODC 
Alpha Analyst! OODC 

PARAMETER FLAG 
ALL Not Done 
ALL Not Done 
ALL Passed 
ALL Passed 
ALL Not Done 
ALL Not Done 
ALL Not Done 
ALL Not Done 
ALL Not Done 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Not Done 
ALL t'_ Passed 

Peak Energy l Action 
ALL ~ Not Done 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 
ALL Passed 

9/4/2015 5:24:52 AM 

DATE 

9/4/2015 5:09:06 AM 
9/4/2015 5:09:07 AM 

9/4/2015 5:09:08 AM 
9/4/2015 5:09:09 AM 
9/4/2015 5:09:10 AM 

9/4/2015 5:09:11 AM 
9/4/2015 5:09:12 AM 

9/4/2015 5:09:13 AM 
9/4/2015 5:09:14 AM 
9/4/2015 5:09:16 AM 
9/4/2015 5:09:17 AM 
9/4/2015 5:09:19 AM 
9/4/2015 5:09:20 AM 
9i4/2015 5:09:22 AM 
9/4/20 I 5 5:09:23 AM 
9/4/2015 5:09:25 AM 
9/4/2015 5:09:26 AM 
9/4/2015 5:09:28 AM 
9/4/2015 5:09:30 AM 
9/4/2015 5:09:32 AM 
9/4/2015 5:09:34 AM 
9/4/2015 5:09:36 AM 
9/4/2015 5:09:38 AM 
9/4/2015 5:09:40 AM 
9/4/2015 5:09:42 AM 
9/4/2015 5:09:43 AM 
9/4/2015 5:09:45 AM 
9/4/2015 5:09:47 AM 
9/4/2015 5:09:49 AM 
9/4/2015 5:09:51 AM 
9/4/2015 5:09:53 AM 
9/4/2015 5:09:55 AM 
9/4/2015 5:09:57 AM 



Page 2 of 2 Review of QA Results - Pulser Check 
9/4/2015 5·24·52 AM 

CHAMBER DEVICE PARAMETER FLAG DATE 
Alpha 059 Alpha Analyst! OODC ALL Passed 9/4/2015 5:09:59 AM 
Alpha 060 Alpha Analyst! OODC ALL Passed 9/4/2015 5:10:01 AM 

APPROVED BY: 

APPROVAL DATE: __ 9L.. :_f_f __ 

: 00:1t3.5 



Library Listing Report 6/12/12 12:17:04 PM Page 1 

************************************************************************* 

***** L I B R A R Y L I S T I N G R E P 0 R T ***** 
************************************************************************* 

Nuclide Library Title: Uranium 

Nuclide Library Description: U-232,-234,-235,-238 

Nuclide Half-Life Energy Energy Yield Yield 
Name (Seconds) (keV ) Uncert. (kev (%) Uncert. (Abs. +-) 

U-232 2.174E+009 5302.500* 0.000 99.8000 0.0000 
U-234 7.731E+012 4761.500* 0.000 99.8000 0.0000 
U-235 2.221E+016 4385.500* 0.000 80.9000 0. 0000 
U-238 1.410E+017 4184.400* 0.000 100.2300 0.0000 

* = key line 

TOTALS: 4 Nuclides 4 Energy Lines 



SECTION IX 

ANALYTICAL DATA (ISOTOPIC THORIUM) 



Eberline Services 15-08105 Printed: 914/2015 5:12AM 
Oak Ridge Laboratory Page 1 of 3 
Analysis Sheet ThiSO 

Run 1 

W k O d I."'!! I }•-filii J.e I Internal Sample Client Login Sample Sample 
or r er • .... ___ -tion Desc JD CPM Date Aliquot 

Analysis Code 1 ThiSO ~~--~~- LCS LCS _ __ ________ _ 08/26/15 00:00 1.0000E+OO 

MBL BLANK 08/26/15 00:00 1.0000E+OO 
----- ---- -----------

Date Received I 8/25/2015 03 DUP ENGWESA002 50 06/24/15 09:40 1.9880E-01 
------------ ---·- ------- i-

Lab Deadline I 9/15/2015 04 TRG ENGWESA001 47 06/24/15 12:15 2.9500E-01 
. - -------------·------' 

Client I Auxier & Associates, Inc. 05 DO ENGWESA002 50 06/24/15 09:40 1.9880E-01 
-- ----+ I 

Project WESTLAKE 06 TRG ENGWESA003 ! 40 06/24/15 10:40 3.9750E-01 

Report Level 4 I I 07 TRG I ENGWESA004 ! 55 06/24/15 11:40 3.9750E-01 
- -'- --- ----~-----~- ------- ----------~---

Activity Units I pCi II 08 TRG ENGWESA005 i 40 06/23/15 10:30 3.9750E-01 

Aliquot Units I ______ _ S II 09 TRG i ENGWESA006 ~-- 43 06/24/15 13:00 3.9750E-01 

Matrix I AF 10 TRG ENGWESA007 51 06/23/15 09:38 3.9750E-01 

Method I EML Th-01 Modified 11 TRG ENGWESA008 44 06/23/15 11:25 3.9750E-01 
- ----------

Instrument Type I Alpha Spectroscopy 12 TRG ENGWESA009 49 06/23/15 13:26 3.9750E-01 
-------------

RadiometricTracer I Th-229 13 TRG ENGWESA010 45 06/23/1514:10 3.9750E-01 
- -- ______ _____j_ ___ _ 

Radiometric Sol# I Th-18a I 14 TRG ENGWESA011 j 48 06/23/15 08:59 3.9750E-01 

TracerAct(dpm/g) 22.46 15 TRG ENGWESA012 50 06/23/15 14:50 2.9500E-01 
--------- --------- ------------------ ----·- -----------' ------

' ' 

Carrier 16 TRG ENGWESA013 41 06/23/15 15:30 i 3.9750E-01 
-----------

Cone (mg/ml) , , 
- ----------

']l!ij 

i~~ 
iiu~ 

* SAF1 is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. A Indicates estimated SAF value. 
""Actual mass exceeded the calibration curve range. Results should be qualified as appropriate. 



~II; 

Eberline Services 
Oak Ridge laboratory 
Analysis Sheet 

Internal Sample 
Fraction Desc 

Tracer 
Aliquot(g) 

01 u;sj 0.4696 

' 02 MBL 1 0.2344 

Tracer Total 
ACT{dpm) 

10.5 

Radiometric 
Tracer (pCi) 

15-08105 
ThiSO 
Run 1 

Radiometric I Grav Carrier 
% Rec Added (ml) , 

Grav Filter 
Tare (g) 

Grav Filter 
Final (g) 

--·- -------1---+-----+----T--· 
5.3 0.00 

Grav Filter 
Net(g) 

Grav 
%Rec 

Printed: 9/4/2015 5:12AM 
Page 2 of 3 

Mean 
%Rec 

SAF 
t• 

SAF 
2. 

j 
DUP . 

--+ - ----,- . 
! 

03 

04 TRG 

05 DO 

06 TRG 
+j -~ •. -]_ 

___( ____ : ! 
-- ' I 

: ! 

0.2335 5.2 
--

0.2332 5.2 

0.2332 5.2 

0.2331 5.2 

o.oo, 

i 0.00 

I 
I 0.00 
' j ·-·-

I 
0.00 

t 

~----__ , _______ --- - f 

07 l TRG 

08 I TRG 
f----j 

09 TRG 

10 TRG 

11 TRG 

0.2323 5.2 
-----+----

0.2327 5.2 ' 
! 

0.2319 5.2 
- ---------------

5.2 i 0.2326 

0.2318 5.2 

! 0.00 

0.00 
- i 

0.00 

-l 
• I 

j '- 1---·=-·----;---+----+-- - ! -+--~.- ! 
! 

! -

0.00 

1--
000 

------ --------+ 
I 

-- ------

12 TRG 0.2321 5.2 0.00 
---- -+-

13 TRG 0.2320 5.2 0.00 
---- ----------,-----------

14 TRG 0.2325 5.2 
-- ------- --~---

0.00 
! --+---j 

15 TRG 0.2313 5.2 0.00 
t-- +---~- I 

16 TRG ! 0.2311 5.2 0.00 
---------~ 

--•--- -----

i 

r------r-· 
i 1 

--1---~-----+--

* SAF1 is used for Gross Alpha and all other radionudides. SAF2 is used for Gross Beta only. 11 Indicates estimated SAF value. 
**Actual mass exceeded the calibration curve range. Results should be qualified as appropriate_ 



~·~~~. 

>"'~~~ 
1~5:1 

Eberline Services 
Oak Ridge Laboratory 
Analysis Sheet 

15-08105 
ThiSO 
Run 1 

Printed: 9/4/2015 5:12AM 
Page 3 of 3 

Internal Sample Rough Prep Rough Prep Prep Prep Sep tO ! Sep tO Sep t1 Sep t1 

Fraction Desc Date By Date By Date/Time ' By Date/Time . i. By 

01 LCS 09/02/15 09:54 AGRIGSBY I I 

.. - -+ 
02 MBL 09/02/15 09:54 , AGRIGSBY 

1 

i 

03 DUP -. ·-·-·--- 09/02/15 09:54 ~ AGRIGSBY I ---- --

_04_-c--TRG 
1 

_0_91_02_1_15_09_:_54-+
1 
_AGRIGSBY - - -- -=r ~~-~--r _ ~ --

05 i DO i 09/02/15 09:54 AGRIGSBY i 

1- - -- -- -- i _L -----

06 TRG 09/02/15 09:54 AGRIGSBY i I 

- - ------- - - - .. . ... --

07 TRG . 09/02/15 09:54 AGRIGSBY ~ 
----------------------- ----+- . ---~-----

08 I TRG ___ 
1 

09/02/15 09:54 
1 

AGRIGSBY I __ ___ ______ _ _ _ 

09 TRG i 09/02/15 09:54 I AGRIGSBY 
1 

_ _ _ . _ 

10 TRG 09/02/15 09:54 AGRIGSBY ! 

-- 1 ---------------- ---------

11 : TRG 09/02/15 09:54 i AGRIGSBY . 
--------;----- ~------- ----·. --1- - ··--, - - ---

:: ! ~::- c- __ I ::;::;:: ::::~r :::::::: u---y __ _ _________ --~~------
14 ! TRG 09/02/15 09:54 I AGRIGSBY ! 

l - -------- 1 - ---------+ ------
15 TRG 09/02/15 09:54 . AGRIGSBY ; : 

- ---- ----------- -- --- ----------+---- -- --------- ----------- i -----

1~. ·- _ TRG . ___ 09/02/15 09:54 ' _/4.(3_R_IG_S_BY ! _ _ j __ _ 
I ! 

i ! --- --------- _ __,_ ________ ----- ------------ -------- ~ --- -- --- -- -- -- ---- l------
1 

~- -"---·-·-- - ---~--- -·- _J-_ --~-~=---- I --=-
1 

* SAF1 is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. "Indicates estimated SAF value. 
"*Actual mass exceeded the calibration curve range. Results should be qualified as appropriate. 



Eberline Services 
Oak Ridge Laboratory 

~ 
Lob ' I Nuclide 

Sample 
Fraction I Desc 

" 

01 TH-228 1 LCS 
I -· -----

~I 02 TH-228 I MBL 
"r"" -

03 TH-228 DUP 

-~-
04 TH-228 TRG 

~ 0 0 05 C> (/) TH-228 DO 
-~ ._ __ 
~ -..c:: 06 TH-228 TRG ~I 1- ----· 
"' 07 TH-228 TRG 

~ 08 TH-228 TRG 
ii 
~ - 09 TH-228 TRG 
~ 
• .. I • 10 

I 
TH-228 TRG 0 

-~ -
"' 11 I TH-228 TRG • 
~ • ill 12 TH-228 TRG 

--
13 i TH-228 TRG (..) I c:: - --------

_14 1 
TH-228 TRG 

(/) 
(]) 

15 I - TH-228 TRG 
.!.11 I 
(..) 

16 TH-228 TRG 1; 0 
• (/) ---·--
" C> (/) 

<! 
o6 ,_ 

I 

.~ I 
---· 

. >< I 
' ::l W" 
" <! 1'1' 

F• 

[~li< 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 

Client 

I I Error Estimate 
Activity 

Results MDA 
LCS 

Identification Units Known 

LCS I pCi/s 5.39E+00 8.58E-01 1.04E-01 4.79E+OO 
' ------- -----

BLANK I pCi/s I 
I 

2.79E-02 7.60E-02 4.31E~03i 
I 

ENGWESA002 pCils 
I 

2.34E~01 2.99E-01 4.46E-01 
----- ,-----·-· , ____ 

ENGWESA001 pCi/s 3.17E-01 2.67E-01 2.83E-01 
-- - . -

ENGWESA002 pCils 4.14E-01 3.66E-01 4.55E-01. 
------!---· 

ENGWESA003 pCiis 3.26E-01 2.38E-01 2.44E-01 
-------~-

ENGWESA004 pCils 5.76E-01 2.8BE-01 2.21 E-01 
---- -----

ENGWESA005 I pCi/s I 3.83E-01 I 2.74E-01 Z.BBE-01 
' --·· 

ENGWESAOOS pCils 5.24E-02 8.92E-02 1.51 E-01 
------

ENGWESA007 pCils 7.23E-01 3.40E-01 2.29E-01 

ENGWESA008 pCifs 3.30E-01 2.39E-01 2.61 E-01 
- ------

ENGWESA009 pCils 3.15E-01 2.16E-o11 1.49E-01 
I 

-~------

ENGWESA010 pCils 5.12E-01 2.91 E-01 2.67E-01 
-- ___ , ___ .. ------··-

ENGWESA011 pCi/s 4.15E-01 2.82E-01 2.29E-01 
--~~-----~~--- -----

ENGWESA012 pCils 1.38E+00 6.25E-01 3.77E-01 
-

ENGWESA013 I pCi/s 2.68E-021 1.89E-01 3.99E-01 
I 

--~--

-· 
I 

I 
--·-· ·-------· ~---··· 

' ' I 
·- -

LCS 
%R 

112.49 

-----·-

-

Printed: 9/8/2015 8:10AM 
Page 1 of 3 

i LCS RPD MDA Blank 
Flag Flag 

I 
Flag Flag 

OK OK 
-· 

OK OK 
- -

NA OK 

OK 

OK 

OK 
-----

OK 
--~-----------

OK 

OK 

I OK 
f 
I OK 

-----·--·- I 

I OK 
~-·---~· 

--~ OK 

I OK 
·--

OK 
.. 

OK 
~-~---

I 



Eberline Services 
Oak Ridge Laboratory 

~ 
,,. I Sample 

Fraction 
Nuclide 

Desc . 

01 TH-228 LCS 

02 ' TH-228 MBL < I , T"" 0: 
03 TH-228 DUP 

04 TH-228 TRG 
~ 0 0 

05 (.) (/) TH~228 DO 
-~ 
~ -
• .J: 06 TH-228 TRG 

~I 1-
i 07 TH-228 TRG 
' -

' 08 TH-228 j TRG -11 
ii 
-;: - 09 I TH-228 I TRG ;\: 
~ •• I 

·~ 10 TH-228 TRG -
"' 11 TH-228 TRG • . s 
" • 12 ;jj TH-228 TRG 

I 

I u 13 TH-228 TRG 
I t: 

14 TH-228 TRG 
Ill -- .. 
Q) - 15 TH-228 TRG 

.!!! -u 16 TH-228 TRG " 0 
-~ Ill 
(3 1/) 

I <t: 
ell ' ... I 
Q) 

t~ ·;;: 
~~ :::l 

<t: !~ 
' ' "'1"::~ 

M 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 

Sample Sample Radiometrlr; Grav I Mean 
Date Aliquot % Rec %Rec I % Rec 

08/26/15 00:00 1.00E+OOI 103.36 0.00 0.00 
' - - -

08/26/15 00:00 1.00E+OO 115.18 0.00 0.00 

06/24/15 09:40 1.99E-01 119.19 0.00 0.00 
-- -

06/24/1512:15 2.95E-01 99.57 0.00 0.00 

06/24/15 09:40 1.99E-01 120.73 0.00 o.oo; 
-- -

06/24/15 10:40 3.98E-01 103.25 0.00 0.00 
.. -

06/2411511:40 3.98E-01 132.36 0.00 0.00 

' 
06/23/15 10:30 3.98E-01I 88.71 0.00 0.00 

06/24/15 13:00 3.9~E-011 123.48 0.00 0.00 
.. - -- -

06/23/15 09:38 3.98E-01 117.27 0.00 0.00 
-I 

06/23/15 11 :25 3.98E-01 113.84 0.00 0.00 

06/23/1513:26 3.98E·01 121.91 0.00 0.00 

06/23/15 14:10 3.98E-01. 123.24 0.00 0.00 
1--- .. 

06/23/15 08:59 3.98E-01 107.56 0.00 0.00 

06123/1514:50 2.95E-01 113.15 0.00 0.00 
-

06/23/15 15:30 3.98E-01 128.24 0.00 0.00 
.. --

I 
' 

i 

Ei·· i 

Sep tO 
SAF 

Date/Time 

\ 
I 
I 

-

-

I 

I 

- .. 

-

- -

-

,,_ 

---

·---

--

--

--
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Sep t1 

I 
Date/Time 

I 

' ' I 
I __j -

- ·-----1 

-···--

.. 

-

--

----- ----

-



Eberline Services 
Oak Ridge Laboratory 

~ 
L•b 

Nuclide 
Fr<~ction 

01 

. 

TH-228 

02 TH-228 

" 0 '!:'"" 0: 
03 TH-228 

04 TH-228 
~ 0 0 05 (..) en TH-228 
-~ 
~ -
• J: 06 TH-228 

" I-" 07 TH-228 

- 08 TH-228 ~ 
0 

"' - 09 TH-228 
~ 
• • . . 10 TH~228 
-~ - --• "' 11 TH~228 • 
~ • ill 12 TH-228 
-- --

(.) 13 TH-228 
c: 

14 TH-228 
en 
Q) 

15 - TH-228 ro 
(.) 

<:: 0 16 TH-228 

-~ en ~---

D en 
<l: ----
o1! ... 
Q) -· 

!I' ·x " ,;g'• ::s ·-
li~:, <l: [nd 

'~ "!<. 

! .. JII~ 

' Sample 
Desc 

I 
LCS 
-···-

I MBL_ 

' I DUP 

TRG 

DO 

TRG 

TRG 
I 

I TRG 

I TRG 

TRG 
' 

TRG 

I 

j TRG 
j 

I TRG 

TRG 

TRG 

TRG 

r---

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 

Count I Counting Halflife 
Detect Carrier Counts Date/Time (days) Time I 

09/04/1511:29 A_Spec Alpha_036 170 3.79 E+02 
--- ---· 

09/0411511:29 A_Spec Alpha_037 170 3.20 EM01 
···-- .. 

09/04/1511:29 A_ Spec Alpha_038 170 3.15 E+OO 
. ---- -- ~---- .. -
09/04/1511:29 A_Spec Alpha_039 170 6.32 E+OO 

- i --
09/04/15 11 :29 A_Spec Alpha_040i 170 6.47 E+OO 

- -----
I Alpha_041i 09/0411511:29 ' A_ Spec 170 8.81 E+OO 

r---- ---
09/04/15 11 :29 -1-- A_ Spec Alpha_042 170 1.85 E+01 

09/04/15 11 :29 A_ Spec Alpha 043 170 9.47 E+OO 
I - I 

---···· 

09/04115 11 :29 A_Spec Alpha_0441 170 1.66 E+OO 
--- . ·--

09/04/1511:29 A_ Spec I Alpha_0451 170 2.08 E+01 

Alpha_04~r 
--

I 09/04/1511:29 A_Spec 170 9.30 E+OO 

09/0411511:29 A_Spec Alpha_047 170 8.83 E+OO 
-· 

09/0411511:30 I A_ Spec Alpha_048 170 1.50 E+01 
I 

r~lpha_049 09/04/15 13:28 I A_ Spec 170 9.49 E+OO 
-· ... -· 

I 1Aipha_050 09/04/15 13:28 A_ Spec 170 2.30 E+01 
-- I 09/04/15 13:28 I A_Spec Alpha_051 170 7.30 E-01 

- -
I 
I , 

·--·-

I I 
--·· ---··--

--·· 

Bkg 
CPM 

1.00 E-02 
.. 

4.00 E-03 

·-· 

5.00 E-03 

4.00 E-03 
I 

9.00 E-03 

I 17.00 E-03 
' 
I 9.00 E-03 

9.00 E-03 

2.00 E-03 

7.00 E~03 

Printed: 9/8/2015 8:10AM 
Page 3 of 3 

Eff 

18.1 

17.1 

16.2 
---

19.3 

18.6 

18.7 

17.4 
----
20 ___ ,_ 

18.4 
""···-~ 

17.6 

1.00.~~~2-~ 
1.00 E-03 16.5 

1.20 E-02 17 
·-.. 

3.00 E-03 15.3 
·-·--

6.00 E-03 14.3 
--··--

3.10 E-02 15.2 

-----

----



Eberline Services 
Oak Ridge Laboratory 

~ 
Lob Sample 

Fraction 
Nuclide 

Desc 

! 
. 

01 THM230 LCS 
--

I ' 02 TH-230 MBL 
0 , 
~ 0: 

03 TH-230 DUP 
-

04 TH-230 TRG 

-1! 0 0 05 (j en TH-230 DO 
-~ :g. -
• .r.: 06 TH-230 TRG 
0 1- ---" 07 TH-230 TRG 

~ 08 TH-230 TRG 
0 

" - 09 TH-230 TRG 
~ ' 
~ .. 10 I 

TH-230 I TRG 0 

-~ - + • "' 11 TH~230 TRG • 
~ --• 12 ;jj TH-230 TRG 

1-
(..) 13 TH-230 TRG 
!:: 

14 TH-230 i TRG 
1/) I Q) - 15 TH~230 TRG 

.!:!! 
(..) 

16 TH-230 TRG " 0 • 1/) ·-" u 1/) 
<( 

---
ell ... ' Q) ~ 

~~: ' 
'"· 

·;:;: 
Jll, 

I 
:::1 -·-· -

" <( 
f 
'"">,!I 
Jb 

-

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 
Printed: 91812015 8:10AM 

Page 1 of 3 

Client Activity i LCS I LCS LCS RPD MDA Blank 
Identification Units 

Results Error Estimate MDA 
Known I %R Flag Flag Flag Flag I 

I I 
' ' LCS pCi/s 6.17E+OO 9.57E-01 6.80E-02 5.34E+OO 115.51 OK ' OK 

~ 

BLANK pCi/s 9.41E-02 7.71E-02 8.50E-02 OK OK 
-· ···-· 

~ 
ENGWESA002 pCits 3.23E-01 3.10E-01 3.32E-01 NA 

·- - -~I 
ENGWESA001 pCi/s 7.86E-01 3.99E-01 1.95E-01 i OK 

----
ENGWESA002 pCi/s 3.47E-01 2.92E-01 2.49E-01 

1- -
OK , 

ENGWESA003 pCi/s 8.16E-01 3.65E-01 2.37E-01 OK 
- ---- ~-

ENGWESA004 pCi/s 1.71E+OO 5.07E-01 1.21 E-01 OK 
~ ........ --

ENGWESAOOS pCi/s 1.44E+OO 5.22E-01 2.13E-01 OK 
·-·- ~·- •... ----

ENGWESA006 pCi/s 4.61E-01 2.42E-01 1.41E-01 OK 
-··· ~ ··-----

ENGWESA007 pCi/s 1.20E+00 4.35E~01 2.04E~01 OK 
-------

~ -
ENGWESA008 pCi/s 8.03E~01 i 3.49E~01 1.8GE-01 OK 

--
ENGWESA009 pCi/s 9.73E-01 3.89E-01 1.87E-01 OK 

- -~~·-
~- ' ENGWESA010 pCi/s 1.08E+OO 4.13E-01 2.55E-01 OK 

I 

-~ -· 
ENGWESA011 pCi/s 9.49E-01 4.25E-01 2.30E-01 OK 

~ 

·~-
---··~"" 

2.14E+ool ENGWESA012 pCi/s 7.79E-01 2.92E~01 OK I 
' -··· - ·-

ENGWESA013 pCi/s 7.85E~01 3.60E-01 2.6GE-o1l OK I 
-- . ·--- - -·-··-

-· -·~ 

=+= 
~ --

r~t-~-

I I I 



Eberline Services 
Oak Ridge Laboratory 

,: Lob i 
Fraction I Nuclide 

01 I TH~230 

r-----·· I 

02 I TH-230 
§ T"' 

"' 03 TH~230 

-

04 TH-230 

~ 0 0 05 (.) t.fJ TH-230 
.~ -~ ..c: 06 TH-230 • 0 1- -------"' 07 TH-230 

-----

~ 08 TH-230 
0 .. 

~ 
~ - 09 TH-230 

~ .. 10 TH-230 0 

-~ - -· 

"' 11 TH-230 • . s .. 

"' • 12 ill TH-230 
--

u 13 TH-230 
I: 

14 TH-230 
(/) 
C!l 15 - TH-230 

.!!:! 
u 16 I TH-230 

" 0 

5 (/) 
(/) 

<X: 
~·· 

oil .... 
C!l 

~ 
>< 
::I 

<X: 
'"'''I 
.. , "'I '1,!\1, 

Sample 
Desc 

LCS 

MBL 

DUP 
•.. 

TRG 
•.. 

DO 

TRG 
. 

I TRG 

TRG 

TRG 

TRG 

TRG 
... 

TRG 

TRG 

TRG 

TRG 

TRG 

I 
I 

... 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 

Sample Sample Radiometric Grav Mean 
SAF Date Aliquot %Rec %Rec %Rec 

08/26/15 00:00 1.ooE+ool 103.361 0.00 0.00 
i 
I 

.•. 

08/26/15 00:00 1.00E+OO 115.18 0.00 0.00 
. 

06/24/15 09:40 1.99E~01 119.19 0.00 0.00 
.. 

06/24/15 12:15 2.95E-01 99.57 0.001 o.ool 
I - I 

06/24/15 09:40 1.99E-01 120.73 0.00 0.00 
-

06/24/15 10:40 3.98E-01 103.25 0.00 0.00 
.. 

06/24/15 11:40 3.98E-01 132.36 0.00 0.00 
.. 

06/23/15 10:30 3.98E~1~ 88.71[ 0.00 0.00 
. 

06/24/15 13:00 123.48 0.00 0.00 
----

3.98E-01

1 
06/23/15 09:38 117.27 0.00 0.00 3.98E-01 

... .. ----
06/23/1511:25 3.98E-01 113.84 0.00 0.00 

06/23/15 13:26 3.98E-01 121.91 0.00 0.00 
... "---- ---·-·· 

06/23/15 14:10 3.98E-01 123.24 0.00 0.00 

06/23/15 08:59 I 3.98E-01 107.56 0.001 0.00 
. 

' 06/23/1514:50 L 2.95E-01 113.15 0.00 0.00 
..• 

06/23115 15:30 3.98E-01 128.24 0.00 0.00 
""- --··· 

_,_. .. -·- ··-·-·-

' I . --··· -·--

I 

I I ' 

Sep to 
Date/Time 

I 

I 
1 ...... 

I 

i 
I 
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Eberline Services 
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<\ 
L•b 

Nuclide 
Fraction 

. 

01 TH-230 
-

I 02 TH-230 
0 , 
~ 

"' 03 TH-230 
1-~--

04 TH-230 
{: 0 0 05 u en TH-230 
-~ -~ .s:::: 06 TH-230 • 0 1-" I 07 TH-230 

- 08 TH-230 E 
Q 

"!' - 09 TH-230 
~ 
~ .. 10 I TH-230 0 
-~ - !----· I 
• "' 11 TH~230 • 
-~ 
1: • 12 ill TH~230 

---

(.) 13 TH-230 
t: 

14 TH-230 
1/) 
Q) - 15 TH-230 ra 
(.) 

16 TH-230 ~ 0 0 

B 1/) 
1/) 
<( 

-
ol5 I ... 
. !!:! 

~ 
>< 

~ 
::l 
<( 

''4.< 
l!tl~ 
~II' ,f. 

Sample 
Desc 

I LCS I 

MBL 

DUP 

TRG 

DO 

TRG 

TRG 

TRG 
--~-· 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 
---

i TRG 

TRG 

-·· 

I 
i 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 

Counting HalfHfe Count 
Date/Time {days) 

Detect Carrier 
Time 

Counts 

09/04/1511:29 A_Spec Alpha_036 170 4.34 E+02 
- --
09/04/15 11 :29 I A_Spec Alpha_037 170 6.98 E+OO 

! I --- -·~-

09/04/15 11:29 A_Spec Alpha_038 170 4.66 E+OO 
···-

09/04/15 11:29 A_ Spec Alpha_039 170 1.68 E+01 
- - -

09/04/15 11:29 A_Spec Alpha_040 170 5.83 E+OO 
-- -· 

09/04/15 11 :29 A_ Spec Alpha_041 170 2.36 E+01 

I 
- -·- I 

09/04/1511:29 A_Spec Alpha_042 170 5.88 E+01 
- -

Alpha_~~~r 09/04/15 11 :29 A_Spec 170 3.83 E+01 
. - -

I 
09/04/15 11:29 A_ Spec Alpha_044j 170 1.57 E+01 

- - -
09/04/15 11:29 A_ Spec 1Aipha_045 170 3.70 E+01 

- i -
09/04/1511:29 A_ Spec Alpha_046 170 2.43 E+01 

- -
09/04/1511:29 A_ Spec Alpha_047 170 2.93 E+01 
- -
09/04/15 11:30 A_Spec Alpha_048 170 3.38 E+01 

··-·-· - -
09/04/15 13:28 A_ Spec Alpha_049 170 2.33 E+01 

-- I 
~--·-r 

09/04/15 13:28 A_Spec Alpha_oso 1 170 3.85 E+01 
-- --··· 

09/04/15 13:28 A_ Spec Alpha_051 170 2.30 E+01 
.. - . -

I 
I 

i I - '" 

-··· - __ ,_ 

-
I 

I I 
! 

Bkg 

CPM 

2.00 E~03 

6.00 E-03 

2.00 E~03 
-
1.00 E-03 

11.00 E-03 

8.00 E-03 

1.00 E-03 
·---

4.00 E~03 

2.00 E-03 

6.00 E-03 

4.00 E~03 

4.00 E~03 

1.30 E-02 
··-··-

4.00 E~03 

3.00 E~03 

11.20 E·02 

I 

I 

I 

Printed: 9/8/2015 8:10AM 
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Eff 

18.1 

17.1 

16.2 

19.3 

18.6 

18.7 

17.4 

20 

18.4 

17.6 

17.8 

16.5 

17 

15.3 

14.3 

15.2 
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Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 
Printed: 9/8/2015 8:10AM 

Page 1 of 3 

~ 
~ 

" ~ ~ 

{; 
8 
-~ 
<:( 
;;; 
" ..; 

~ 
'!' 
~ 

i 
• 
:E 
~ 

~ 

0 
en -J:: 
1-

(.) 
c:: 
t/) 
Q) 

:ffi 
(.) 

0 
t/) 
t/) 

<( 

oe! ... 
Q) 

')( 
::J 
<( 

L•b 
Fraction 

Nuclide 
Sample 

Desc 
Client 

Identification 
Activity 

Units 
Results I Error Estimate MDA I LCS 

Known 
LCS 
%R 

LCS 
Flag 

RPD 
Flag 

MDA 
Flag 

Blank 

Flag 

I 01 TH-232 I LCS LCS __ pCi/s 5.37E+OO 8.55E-01 8.51E~~2~4.79E+OOI ... 

1 

__ 

I 02 TH-232 MBL BLANK pCi/s 1.32E-02 3.90E-02 8.48E-021 i I I 
OK 112.021 OK 

OK OK 

03 TH-232 DUP ENGWESA002 pCi/s 1 1.84E-011 2.39E-01 3.31E-o1
1 

NA OK 

04 TH-232 TRG ENGWESA001 pCi/s 3.19E-011 2.48E-011 1.95E-01 OK I . -- . 
05 TH-232 DO ENGWESA002 pCi/s 2.92E-02 1.22E-01 3.12E·01 ~ OK 

I 06 ;~--232 TRG ENG·;~;~003 pCi/s ...... 1.01E-01 1.73E-01 -;.OBE-01 .... -~ . O·-K--+~-----11 
I ······ - -· ···----~+-~+. ~--+~---1 

07 TH-232 TRG ENGWESA004 pCi/s 7.44E-01 3.11E-01 1.39E-01 I OK 

08 ;H-232 .. TRG ENGWESA005 pCI/s .... 4.51E-01 2.78E.Q1 2.37~~1 ·- -rO-K-t----1 

09 TH-232 TRG ENGWESA006 pCi/s 2.55E-01 1.78E-01 1.41E-01 
I ·· - ------+----+--- -i------1 I 1 0 TH-232 TRG ENGWESA007 pCi/s 4.40E-01 2.66E-01 2.65E-01 I I ...... ·-+· ................ ·-

nK 

OK 

11 TH-232 TRG ENGWESAOOB pCi/s 1.80E-01 1.90E-01 2.77E-01 I 

: 12 TH-232 j. TRG ENG~-ESA009 pCits __ 2.21E-01 1.76~~;- 1.5BE-01 .... .... _l_oK I I 
13 TH-232 I TRG 

I +---
14 TH.-

2
. 
32 

! TRG --· ENGWESA011 pCi/s .2 .. 64E-01 2.17E-01 2.13E.·01 I f L .. ~~ j • 
1 

__ 15 TH-232 1--~~G ENGWESAO.'.:._ pCits 9.17E-01 4.7BE-01 2.92E-01 __ 1 .. __ J __ o_K __ +----i· 

I 16 TH.:232 I TRG ENGWESA013 pCi/s -~-~2E-01 1.53E-01 ~-01 ~- I OK 

ENGWESA010 pCi/s 3.01 E-01 2.14E-01 2.26E-01 
··--- I I 1-·----·1 

pCi/s 2.64E-01 ENGWI 

OK 

OK 

I f- f-· f---

.----- ~,---r----- ~- I · I .. I I 1- I 1· r---~ I ....... I 
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Eberline Services 
Oak Ridge Laboratory 

~ 
L•b 

Nuclide 
Fraction 

" 

01 TH-232 

02 TH-232 
~ 

03 TH-232 

04 TH-232 

Sample 
Desc 

LCS 
-· 

MBL 
-

DUP 

TRG 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 

Sample Sample Radiometric Gow Mean I 
SAF I Date Aliquot %Rec % Rec % Rec 

08126115 00:00 1.00E+OO 103.36 0.00 0.00 

08/26/15 00:00 I 1.00E+OO 115.18 0.00 0.00 
·-~-·--

06124115 09:40 I 1.99E-01 119.19 0.00 0.00 
-~--

0612411512:15 2.95E-01 99.57 0.00 0.00 ' • 0 ·r---~--
I I , 

a 05 (.) en TH-232 DO 06124115 09:40 1.99E-01 120.73 0.00 0.00 
-~ -~~ • - ~~--~·--·~--,~--

-'=' .c: 06 TH-232 TRG 06/24/1510:40 3.98E-01 103.25 0.00 0.00 • • 1- I ----·-·--· ·-

"' 07 TH-232 TRG 06124115 11 :40 3.98E-01 132.36 0.00 0.00 
~- -~~~ 

' 08 TH-232 TRG ~ 06/23/1510:30 3.98E-01 88.71 0.00 0.00 
0 --- ------------c------· 
t' - 09 TH-232 TRG 0612411513:00 3.98E-01 123.48 0.00 0.001 
~ I 

I --·· -~--··-·--~-
~ .. 10 TH-232 TRG 06/23/15 09:38 3.98E-01 117.27 0.00 0.00 0 
-~ - --~~- -·--···-·-· • "' 11 TH-232 TRG 06123115 11 :25 3.98E-01 113.84 0.00 • 0.00 

~ --~--~---~--~ --~--- -~---· 

ill 12 TH-232 TRG 06123115 13:26 3.98E-01 121.91 0.00 0.00 

I 
---~-~-- '-·· 

r.J 13 TH-232 TRG 06/23/1514:10 3.98E-01 123.24 0.00 0.00 

c: -~----~--

14 TH-232 1 TRG 06/23/15 08:59 3.98EM01 107.56 0.00 0.00 
IJ) 
Q) 

15 - THM232 TRG 06/23/15 14:50 2.95EMQ1 113.15 0.00 0.00 
ell ·c::; 

16 THM232 TRG 06/23/15 15:30 3.98EM01 I 

"' 0 128.24 0.00 0.00 

~--f-~~ IJ) I 
-~~-----~----

(.) IJ) 

<( 
--~---"-"''' 

eel ... I 

Q) - --
'>( I 
::I t---<( I 

1 .. . •... ' .. -- . -

Sep to 
Date/Time 

Printed: 9/8/2015 8:10AM 
Page 2 of 3 

Sep t1 
Date/Time 

--~~-

--~ 

-

" ---~-~-



Eberline Services 
Oak Ridge Laboratory 

( Lob Sample 
Nuclide Fraction Desc 

01 TH-232 LCS 
-

02 THM232 MBL 
0 , 
~ 

"' 03 I DUP I TH-232 
--

04 TH-232 TRG 
• 0 ----· - ·-" 0 05 '-' en TH-232 DO 
-~ 
~ -
• .s::: 06 TH-232 TRG 
0 1-" 07 TH-232 TRG 

--

~ 08 TH-232 I TRG 
0 
~ - 09 TH-232 TRG ;::: 
• I • . . 10 TH-232 TRG " -~ -• 
"' 11 TH-232 TRG • :e • 12 "' TH-232 TRG '" ···-

t..) 13 TH-232 TRG 
!:: 

14 TH-232 TRG 
II) -
C!l - 15 TH-232 TRG 

.!!! 
_I t..) 

16 TH~232 TRG 
l;Ji 0 

" 
II) 

'-' II) 

<t: ' f--

l 
. 

c<l ... 
.!!! t---- . --

f >< •J~ ::l . 
~!\i <t: 
~-~ 
"''~' 
"'') 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 

Counting Ha!flife Count Detect Carrier Date/Time {days) Time 
Counts 

09/04/15 11:29 A_ Spec Alpha_036 170 3.78 E+02 

09/04/1511:29 A_ Spec Alpha_037 
I 

170 9.80 E-01 

09/04/15 11:29 A_ Spec Alpha_038 170 2.66 E+OO 
. 

09/04/15 11 :29 
I A_Spec Alpha_039 170 6.83 E+OO 

··-- --
09/04/15 11:29 A_Spec Alpha_040 170 4.90 E-01 

' 
09/04/15 11:29 A_ Spec Alpha_041 170 2.94 E+OO 

-
09/04/1511:29 A_ Spec Alpha_042 170 2.57 E+01 

09/04/1511:29 A_ Spec Alpha_043I 170 1.20 E+01 

09/04/15 11:29 A_Spec Alpha_044 170 8.66 E+OO 
- - - ~-.--

09/04/1511:29 A_Spec Alpha_045 170 1.36 E+01 
- . 

09/04/15 11:29 A_Spec Alpha_046 170 5.45 E+OO 
- ... 

09104115 11 :29 A_ Spec Alpha_047 170 6.66 E+OO 
-·-

09/04/15 11 :30 A_Spec Alpha_048 170 9.47 E+OO 

09/04/15 13:28 A_Spec Alpha_049 17016.49 E+OO 
- -- - - -

09/04/15 13:28 A_Spec Alpha_050 170 1.65 E+01 
·-

09/04/15 13:28 A_Spec Alpha_051 170 4.15 E+OO 
-- --

- -

I --

Bkg I 
' 

CPM I 
I 

!o.oo E+OO 
--

6.00 E-03 

2.00 E-03 

1.00 E-03 

3.00 E-03 

1.80 E-02 
-

2.00 E-03 i 
-~·-·-

6.00 E-03 

2.00 E~03 

1.40 E-02 

1.50 E-02 

2.00 E-03 

9.00 E-03 
.. --

3.00 E-03 

3.00 E-03 

5.00 E~03 

Printed: 9/8/2015 8:10AM 
Page 3 of 3 

Eff I 
I 

18.1 

17.1 
. 

16.2 
' 

19.3 

18.6 

18.7 

17.4 

20 

18.4 

17.6 

17.8 

16.5 

17 

15.3 
---

14.3 

15.2 

--



Eberline Services 
Oak Ridge Laboratory 

@ L•b 
Nuclide 

! Sample 

~ 
Fraction ' Desc 

I 
§I 02 TH~227 MBL 

"' 
T"" 

03 TH-227 I DUP 

04 i TH-227 TRG 
• 0 " 0 

05 (.) Cf) TH-227 DO 
-~ -
2- -
• ..c:: 06 TH-227 TRG 

" 1- ' '( 

07 TH-227 TRG 
1-

~ 08 TH-227 TRG 

I t: - 09 TH-227 TRG 
~ 

~ • • . . 10 TH-227 TRG 0 

-~ -
"' 11 TH-227 TRG • . s . "<: • 12 ill TH-227 TRG 
--

(.) 13 TH-227 TRG 
c:: 1--· ~-

14 i TH-227 TRG 
1/) I 

'I 
Q) 

15 ..... TH-227 TRG 

i .!!! -~-
(.) 

~ 
0 16 TH-227 TRG 
1/) 
1/) 
<( 

ell .... ' 
.!!:! -· 

jll"' I >< ,, 
::::1 . 

li!~ <( 
!""'"r 
!),J 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 

Client Activity 
Results Error Estimate MDA Identification Units 

I ! 
I ~~ 

' BLANK pCi/s 3.67E-02 4.77E·02 6.60E-02 

ENGWESA002 pCi!s 3.21 E-01 3.20E-01 3.75E-01 

ENGWESA001 pCi/s -2.45E-02 9.84E-02 2.53E-01 
. 

ENGWESA002 pCi/s 2.76E-01 2.75E-01 3.22E-01 
-

ENGWESA003 pCiis 3.49E-02 1.03E-01 2.24E-01 

ENGWESA004 pCi/s 7.45E-02 1 1.04E-01 1.57E-01 
' .. 

ENGWESAOOS pCi/s 2.13E-01 1.91 E-01 2.04E-01 
. 

ENGWESA006 pCils 1.61 E-01 1.49E-01 1.71E-01 

ENGWESA007 pCi/s 
' 

2.04E-01 1.91 E~01 2.52E-01 
' ... 

ENGWESAOOB pCi/s 1.58E-01 1.68E-01 2.33E~01 
. . 

ENGWESA009 pCi/s 9.68E-02 1.18E-01 1.43E-01 

ENGWESA010 pCils 1.58E-01 1.62E-01 2.16E-01 
·-

ENGWESA011 pCifs 6.96E-02 1.19E-01 2.01 E-011 
I 

ENGWESA012 pCi/s 8.61E-03i 1.20E-01 3.44E-01 

ENGWESA013 pCi/s -1.44E-01 9.28E-02 3.48E-01 
. 

•.. .. 
I 

~ 
' ~ 

.. 

' 

LCS LCS 
Known %R 

~-I~ 
I 

-

c 

. 

··---~~ 

I 

I 
~ 

i 

-~ 

I 

Printed: 9/8/2015 8:10AM 
Page 1 of 3 

LCS RPD MDA Blank 
Flag Flag Flag Flag 

\ 
~ 

I 
OK OK 

NA OK 

OK 

OK 

OK 
·-

I OK 
I 
' -~ 

OK 
.. 

OK 

OK 

OK 

OK 
···- ···---

I OK 

OK 

OK 
. .. 

-~---

OK 



Eberline Services 
Oak Ridge Laboratory 

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 
Printed: 9/8/2015 8:10AM 

Page 2 of 3 

, Lab Nuclide Sample Sample i Sample I Radiometric Grav Mean I SAF Sep tO Sep t1 
~ ''"tioo Do.o D•t• I Atiq,ot . %Roo %Roo %Roo I D.tommo D•to/Timo 

-- -
02 TH-227 MBL 08/26/15 00:00 1.00E+OO 115.18 0.00 0.00 

§ ~ -·-·~---j~~~~~~--
0: 03 TH-227 DUP 06/24/15 09:40 1.99E-01 119.19 0.00 0.00 

- ·-+---+---- -----+-~ -----1 
04 TH-227 TRG 06/24/1512:15 2.95E-01 99.57 0.00' 0.00 {: 0 --

~ (/) 05 I TH-227 DO 06/24115 09:40 1.99E-01 120.73 0.00 0.00 

I :E --oGI~H-227 TRG 06/24/1510:40 I 3:;;E-01 103.25 0.00 0.00 - ··--
~ r- ~~--~ 1 - --~--11-------1------1 

07 i TH-227 TRG' 06/24/1511:40 3.98E-01 132.36 0.00 0.001 

~ 08 II TH-227 TRG 06/23;;~·10:30 3.98E-01 -· 88.71 o.oo+-~~~-o-.o-o+1,~~~+~~~~~--~~f-~~~~~~~-j 

-g - 09 I TH-227 I TRG 06/24/1513:00 3.98E-01 123.48 0.00 0.00 
~ ~- ' - ··-·- . ··---+---- ------1 
-~ :,: 10 1 TH-227 I TRG 06/23/1509:38 _ 3.98E-o1 111.21 _ o.oo _____ o_.o_ot--~~-+-~------+---~-----1 
] 11 1 T~~227 I TRG os/23/1511:25 3.9BE-01 113.84 --~~-o_.o_o+-~~~-o_.o_ot-~~-J~~~~~~~~+~~~~~~~-J 
~ 12 I TH-227 I TRG 06/23/1513:26 3.98E·01 121.91 0.00 0.00 

(.) 13 I TH-227 I TRG - 06/23/1514:10 - 3.98E-01 123.24 0.00 ~0.-0-0f----+---
: 14 I TH-227 J TRG 06/23/1508:59 3.98E-01 107.56 0.00 -~-~-0-.-00+--~j~~------j~~~~----1 
Q) 

]i 15 TH-227 TRG 06/23/1514:50 2.95E-01 113.15 _ 0.00 0.00 ·····---i---------1 

1::: g 16 TH-227 TRG 06/23/15 15:30 3.98E-01 128.24 0.00 0.00 1 

-~ II) ·--·--·- - ·····- --+---------·-<:; II) 

<J:: -··1----+----+-----+-------1 

~ I 
~ 'R - ---+~-------

::~ ~ I -
I
~ . 
1!1-!J 

~~~·~ 
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Eberline Services 
Oak Ridge Laboratory 

~ 
L•b 

Nuclide 
Fraction 

~ 

02 TH-227 
0 , "t'"" 0: 

' 03 TH-227 
---

04 TH-227 
• 0 ..• 
" 0 

05 '-' Cl) TH-227 
-~ 
~ -
" ..c: 06 TH-227 
0 1-<( 

07 TH-227 

- 08 TH-227 -E 
0 

" - 09 TH-227 
~ -• • • • 10 TH-227 0 
-~ -• 
"' 11 TH-227 • 0 :c • 12 ill TH-227 

(.) 13 TH-227 
!::: 

14 TH-227 
1/) 
Q) 

15 ..... TH-227 ra 
'(3 

" 0 16 TH-227 

B 1/) 
1/) 
<( 

o6 ._ 
Q) 

')( 
:::l 
<( 

Sample 
Desc 

MBL 

DUP 

TRG 

DO 

TRG 

TRG 
I 

TRG 

TRG 

TRG 

TRG 
--

TRG 
.. 

TRG 

TRG 

TRG 

TRG 

~-

Preliminary Data Report & Analytical Calculations 

Work Order: 15-08105-ThiS0-1 

Counting Halfllfe 
Detect Carrier Count 

Counts Date/Time (days) Time 

I 
~~· 

·-"'~j-= 
A_ Spec Alpha_037 170 2.66 E+OO 

09/04/1511:29 A_Spec Alpha_038 170 4.49 E+OO 

09/04/15 11:29 A_ Spec Alpha_039 170 -5.10 E-01 

09/04/15 11:29 A_ Spec Alpha_040 170 4.49 E+OO 
--·-

09/0411511:29 A_Spec Alpha_041 170
1
9.80 E-01 

09/04/1511:29 A_Spec Alpha_042 170 2.49 E+OO 

09/04/15 11:29 A_Spec Alpha_043 170 5.49 E+OO 
... 

09/04/1511:29 A_Spec Alpha_044 170 5.32 E+OO 

·---·· 

09/04/15 11:29 A_Spec Alpha_045, 170 6.13 E+OO 
I 

09/04/15 11 :29 I A_ Spec Alpha_046 4.64 E+OO 170 

I 
I 

09/04/15 11:29 I A_ Spec Alpha_047 170 2.83 E+OO 

09/04/1511:30 A_Spec Alpha_048 170 4.81 E+OO 
.. 

09/04/15 13:28 A_ Spec Alpha_049 170 1.66 E+OO 

09/04/15 13:28 A_ Spec Alpha_050 170 1.50 E-01 

09/04/15 13:28 A_Spec Alpha_051 170 -4.08 E+OO 
.. 

' -

. - ... . .. 

I 

Bkg 

CPM 

I 
2.00 E-03 

--
3.00 E-03 

3.00 E-03 
-

1

3.00 E-03 

6.00 E-03 

3.00 E-03 

3.00 E-03 

4.00 E-03 
I 

1.10 E-02 
I 

18.oo E-03 

11.0~.-E-03 
7.00 E-03 

2.00 E-03 

5.00 E-03 

2.40 E-02 

I 

.. 

., .. _ 

Printed: 9/8/2015 8:10AM 
Page 3 of 3 

Eff 

17.1 

16.2 

19.3 

18.6 

18.7 

17.4 
----

20 

18.4 

17.6 

17.8 

16.5 

17 

15.3 

14.3 

15.2 



Count Room Report 
Client: Auxier Associates, Inc. 

{:;o 
Internal Sample Client 

~ Fraction Desc ID ,,_ 
~ 01 LCS LCS 

02 M~ BLANK 

03 DUP ' 

j 
ENGWESA002 

' 
04 

i 
TRG I ENGWESA001 

! 

05 i _?~--+ ENGWESA002 

ENGWESA003 06 
! T~~-~. 

07 TRG ' ENGWESA004 I __ , _ _____]_ 

ENGWESA005 

15-08105-ThiS0-1 (pCi/s) in AF 
Tracer ID: Th-18a 

Sample Sample Tracer 
Date Aliquot Aliquot(g) 

08/26/15 00:00 1.0000 0.4696 

08/26/15 00:00 1.0000 0.2344 

06/24/15 09:40 0.1988 0.2335 
-----

06/24/15 12:15 0.2950 0.2332 

06/24/15 09:40 0.1988 0.2332 
----------------- I 

' 06/24/15 1 0:40 0.3975 I 0.2331 
. -- ------------ -------; I 

06/24/15 11:40 0.3975 0.2323 

06/23/15 10:30 
-- --------t--------- i 

0.3975 ! 0.2327 ' 

Tracer 
ACT(dpm) 

10.5472 1 

5.2646 1 

5.2444 I 

' I· 

5.2377 i 

5.2377 T 
5.2354 
-- ----~ 

5.2175 

5.2264 08 L~RGj. 
-- ------------------- -------------

09 : TRG ! ENGWESA006 06/24/15 13:00 0.3975 0.2319 i 5.2085 
,----- - -t 

10 TRG ENGWESA007 06/23/15 09:38 0.3975 0.2326 5.2242 
_______ L___ 

11 TRG ENGWESA008 06/23/15 11 :25 0.3975 0.2318 5.2062 
------------------ -------------------- ---------- ------------------

12 TRG ENGWESA009 06/23/15 13:26 0.3975 0.2321 5.2130 
·--------------

13 TRG ENGWESA010 06/23/15 14:10 0.3975 0.2320 5.2107 
----------- - -- -- -------

14 TRG ENGWESA011 06/23/15 08:59 0.3975 0.2325 5.2220 

~<J" ~-~: 
------------

TRG ENGWESA012 06/23/15 14:50 0.2950 0.2313 5.1950 
-- ---- --'----- - ------------

TRG ENGWESA013 06/23/15 15:30 0.3975 0.2311 5.1905 
- -- -----~ 

--- _____ _l_ ______ 

--+--- - -- --- --------

(~~ I 
- -- ---------- --- ---+-

i:~:~ ----------

fFJ'' 

Printed: 9/4/2015 5:12AM 
Page 1 of 1 

Radiometric I Radiometric I SAF SAF 
Tracer(pCi) %Rec ,. 2. 

0.00 

0.00 

0.00 

0 00 I 

0 00 

0.00 

0.00 
--- ---- --------

0.00 

0.00 

0.00 

0.00 

0.00 

000 

0.00 
-------

0.00 

0.00 

···-·-- -1 ' ' - ------t------

' ------+----- . 
I 



Eberline Services 
Oak Ridge Laboratory 

Spike and Tracer Worksheet 

lllllliiWork Oriiiiiiiiiiil AnalysiS- Code 
---···-

Date Technician 
-

I 

n:t~IIJO" ThiSO 9/2/2015 9:54 AGRIGSBY 

.. LCS & Matrix Spikes · .- •• LCS _.- MS LCSD MSD LCS - .· MS . 

Isotope Sol# 
Activity Solution Approx Volume Volume Volume Volume Known Error Added Error 

dpmlg Date i Addition Used(g) Used(g) Used (g) Used(g) pCi Estimate pCi Estimate 

Th-228 Th-Sb 103.560
1 

9/2/2015 0.100 0.1027 4.79 0.172 0.00 0.000 
-

_,,_ I L.". 

Th-230 Th-1b 23.520 9{2/2015 0.500 0.5040 5.34 0.144 oool 0.000 
---- ·-·------- ····~ 

_ .. __ 

Th-232 Th-Sb 103.560 9/2/2015 0.100 0.1027 4 79] 0.172 0.00 0.000 

c- c- a 
·. . Tracers .. Balance_ Printer Tapes 

fraction ls_otope Sol# 
. 

Activity Solution Volume Approx Tracer 
dpmlg Date Used(g) 1 

Addition 

01 Th-229 Th-18a 22.460 9{2{2015 0.4696 0.2200 
r----

02 Th-229 Th-18a 22.460 9/2/2015 0.2344 0.2200 
c------

03 Th-229 Th-18a 22.460: 9/2{2015 0.2335 0.2200 -- -----

-- ' . 0.2332 
---

04 Th-229 Th-18a 22.460 9/2/20151 0.2200 
.L 

05 I Th-229 Th-18a 22.460 9/2/2015 0.2332 i 0.2200 
---

06 Th-229 Th-18a 22.460 9/2/2015 0.2331 0.2200 

07 Th-229 Th-18a 22.460i 9/2/2015 0.2323 0.2200 
.. 

08 
' 

Th-229 Th-18a 22.460 9/2/201Si 0.2327 0.2200 
--~-

09 Th-229 Th-18a 22.460 9/2/2015 0.2319 ' 0.2200 
- -

10 Th-229 Th-18a 22.460 9/2/2015 0.2326 0.2200 
f---

11 
I 

Th-229 Th-18a : 22.460 9/2/2015 0.2318 0.2200 

r-H-229 Th-18a~~o- 9/2/2015 0.2321 : 0.2200 
- -

13 Th-229 Th-18a 22.460. 9/2/2015 0.2320 0.2200 

- 14 
I - ' . 

Th-229 Th-18a 22.460" 9/2/2015 0.2325 0.2200 

15 Th-229 Th-18a 22.460 9/2/20151 . . 0.2313 0.2200 

"-" 

~cl 

II" 
•1/r.& 

16 Th-229 

--
' 

Version 2.0 08/99 

Th-18a 22.460 9/2/20151 0.2311 ! 0.2200 
-

I . 

Page 1 of 1 
Printed: 9/2/2015 9:54AM 

Technician Initials -Witness I · "a Is 

PO. ci.v/ 
- LCSD MSD 

Known Error Added I Error 
pCi Estimate pCi , Estimate 

0.00 0.000 o.oo; 0.000 

0.00 0.000 
----

oool 0.000 

0.00 0.000 oool 0.000 

LCS 

Matrix Spike 
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1'1".""1 Oo!l 

Eberline Analytical 
Oak Ridge Laboratory 

Work Order Run 

15-08105 1 

Lab 
Auxier & Associates, Inc. Sample 

Fraction 
Client ID Type 

01 LCS LCS 

02 BLANK MBL 
--03 ENGWESA002 DUP 

04 ENGWESA001 TRG 
_, 

05 ENGWESA002 DO 
--- ---- ---------·· .,. 

_06 ENGWESA003 TRG 
07 ENGWESA004 TRG 

08 ENGWESA005 TRG ----------------- -----

09 ENGWESA006 TRG 
- - ---

10 ENGWESA007 TRG 
------

11 ENGWESA008 TRG 

12 ENGWESA009 TRG 

13 ENGWESA010 TRG 

14 ENGWESA011 TRG ... 
15 ENGWESA012 TRG 

16 ENGWESA013 TRG 
--

-

----

Comments 

Aliquot Worksheet 

Lab Deadline 
- "--···~-·----

Analysis Code j Rpt Unlts 

ThiSO s 9/15/2015 

Muffle Data Dilution Data Aliquot Data 
'' ' ,_ '''''-~------

Ratio 
Post/Pre· -- Nod Oils Oil Factor- Ratio Aliquot .NetEqUiv 

i 1.00E+OO 1.0000E+OO 1.0000E+OO 
i 1.00E+OO 1.0000E+OO 1.0000E+OO 

--~--·-··-~·------· i 
· 1.00E+OO 1.9880E-01 1.9880E-01 - ---" -~ I , , -, , , , • "'-,c-, ,_ -

2.9500E-01 -1,00E+OO 2.9500E-01 

-- . : . 1.00E+OO 1.9880E-01 1.9880E-01 ------ --- ---- --.. ·---~------~-"-""'-·--· _, 
, ----- 3.9750E-01 ~ 1.00E+OO 3.9750E-01 

. ----·-·· ....... ···-----~--
· ; _1coo_E+OO 3.9750E-01 3.9750E-01 

._· ----- ------------- ! -1.00E+ri0 
3.9750E-01 3.9750E-01 -··r ----------~-~~---,--T----~ 

i I 1.00E+OO 3.9750E-01 3.9750E-01 
. 1;00E+OO 3.9750E-01 3 .. 9750E-01 -------- ··------

I 1;00E+OO 3.9750E-01 3.9750E-01 

' 1.00E+OO 3.9750E-01 3.9750E-01 

·-··-·--'~-C.. • ' 
r ... 

_· 3~~50E~~ 1.00E+OO 3.9750E-01 .... · . -- ······ t--~___j ~:~~~:~~ 3.9750E-01 3.975.0E-01 
. 2.950DE-01 2.9500E-01 ----- ---·- -·---·- -----~--------~---

··-----------'~-~-
1;00E+OO I 3.9750E-01 3.9750E-01 

------~---·--· 

~---

I 
• ··------

f----· I 

·----- ---- I : 

Technician: . )I"!Q 1 p ·~ Date _J_/ -3 /~ 

Printed: 9/3/2015 8:10AM 

Page 1 of 1 

Technician 

JWOLFE 

MS Aliquot Data H-3 Solids Only 
Water Added 

! 

H3 Dist 
Aliquot Net Equiv (ml) Aliq 

. : __ j 
' 

·-·-·- ------ i 
-------- ------- '"'--

' ... : 
----

------------- -- -----~--

. 
---· [' ""-

--------

---··-----
.·. .· .·_ 

"---·--- -----~-------- ---- ..... 

----

··-----··--·----· ------------------, ------ ----

---- ,_ .,_ 



Sample Description: 
Spectrum File: 
Batch Identification: 

SPIKE 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001280 
1508105A-TH 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

01 
Shelf 2 
Th iso 

Alpha 036 
04026477B 
84167 
System Bkgd 127743 

<not performed> 

1.000E+000 +/- O.OOOE+OOO sample 
9/4/2015 6:05:04 AM 
9/4/2015 11:29:38 AM 

17 0 . 0 minutes 
170.0 minutes 

Th229 S TH-18A 
0.470 mL 
0.1866 +/- 0.0117 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1806 +/- 0.0032 on 10/25/2014 2:38:17 PM 
1.0336 +/- 0.0675 

Control Certificate Name: NatTh Th-8 
Chern. Recov. of Control: TH-232 1.120169 +/- 0.097043 
Peak Match Tolerance: 

Nuclide 

TH-227 
TH-228 
TH-229 T 
TH-230 
TH-232 

Energy 
(MeV) 

5.835 
5.357 
4.866 
4.626 
3. 945 

0.175 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

9.98 
379.30 
334.66 
433.66 
378.00 

Pk Area 
Error % 

65.65 
10.09 
10.72 

9.42 
10.09 

Ambient 
Backgnd 

1. 02 
1. 70 
0.34 
0.34 
0.00 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

3.0 
23.0 

5.6 
14.9 
20.9 

T Tracer Peak used for Effective Efficiency 

Nuclide 

TH-227 
TH-228 
TH-229 
TH-230 
TH-232 

Id 
Conf. 

0.999 
0.990 
1.000 
0.989 
0.986 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5850.00* 
5400.00* 
4872.00* 
4672.00* 
3997.00* 

Activity 
(pCi/ sample) 

1.45E-001 +I- 9.71E-002 
5.39E+000 +I- 8.58E-001 
4.77E+OOO +I- 5.88E-001 
6.17E+000 +I- 9.57E-001 
5.37E+000 +I- 8.55E-001 

rw/) 

MDA 
(pCi/sample) 

9.17E-002 +I- 1.13E-002 
1.04E-001 +I- 1.29E-002 
6.82E-002 +I- 8.40E-003 
6.80E-002 +I- 8.38E-003 
8. 51E- 002 +I- 1. 05E-002 



60 

55 

50 

45 

40 

35 
V> 
+J 
<= 

8 30 ·-

25 

20 

15--

10 

5 

Jul~ 0 
j:g 3500 4000 4500 

ROI Type: 1 

0000127985.CNF 

! ' i ,,. 
J, illiil 

~,11!,.-il l1! . . ,., I ',, 
j\:1: ' 

··I'·' . 

5000 
Energy(kev) 

5500 

Live Time 10200.000 sec 
Real Time 10200.200 sec 
start: 1 344l.l(kev) 
Stop : 1024 649l.O(kev) 
Acq. Start Fri sep 04 11:29:38 2015 

li1 _( 1.!_ ! ,\ 

6000 

ROI Type: 3 

I 

6500 



Channel Data Report 9/4/2015 4:23:11 PM Page 1 

******************************************************* 
***** s p E c T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 01 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------1-------1-------1------- 1-------1-------1-------1-------1 
1: 0 0 0 0 0 0 0 0 

9 : 0 0 0 0 0 0 0 0 
17: 0 0 0 1 0 0 0 0 

25: 0 0 0 0 0 0 0 0 
33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 1 0 0 0 
49: 0 0 0 0 0 1 0 0 
57: 1 1 0 1 0 0 2 0 
65: 0 0 1 0 0 0 0 0 
73: 0 0 0 0 1 0 0 0 
81: 1 0 1 0 1 0 0 0 
89: 0 0 0 0 1 0 0 0 
97: 0 1 0 1 0 0 1 1 

105: 1 0 0 0 0 0 1 0 
113: 0 0 3 2 0 0 0 0 
121: 1 0 1 1 1 3 3 1 
129: 1 1 0 3 3 1 2 1 
137: 1 5 1 1 4 4 1 3 
145: 2 1 6 4 4 3 6 4 
153: 2 1 2 6 7 3 1 3 
161: 5 8 8 9 10 4 9 5 
169: 8 4 7 9 9 6 6 8 
177: 10 9 9 10 12 6 8 10 
185: 14 9 9 11 8 6 4 7 

193: 6 9 4 1 0 1 0 0 
201: 0 0 0 0 0 0 0 1 

209: 0 0 0 0 0 0 1 0 
217: 0 0 0 0 0 1 0 0 
225: 0 0 0 0 0 0 2 1 
233: 0 2 1 0 0 0 0 0 
241: 0 0 0 0 0 0 0 0 
249: 1 0 0 1 0 0 0 0 
257: 0 0 1 0 0 0 0 1 

265: 0 0 0 0 0 0 0 1 

273: 0 1 0 2 0 0 0 2 
281: 0 0 0 0 0 0 0 1 
289: 0 0 0 0 0 1 0 0 

297: 0 0 0 0 0 0 0 0 

305: 0 1 0 1 2 1 1 0 

313: 0 1 0 0 2 1 0 0 

321: 0 0 2 0 1 1 1 0 

329: 0 0 0 3 4 0 0 1 

337: 2 0 1 0 0 0 1 0 

345: 0 2 1 0 1 0 2 3 

353: 2 1 2 4 2 3 1 3 

361: 1 1 1 5 5 3 0 4 
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369: 4 3 4 5 6 2 3 7 

Sample Title: 01 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
377: 11 4 8 5 6 2 10 9 
385: 8 5 4 6 6 5 13 8 
393: 11 8 6 5 13 10 14 14 
401: 2 10 7 7 5 10 9 12 
409: 10 17 5 14 11 16 11 10 
417: 13 9 7 8 5 3 1 0 
425: 0 0 3 1 1 2 3 2 
433: 2 0 3 0 1 0 2 2 
441: 4 2 4 3 4 2 4 3 
449: 3 4 1 5 4 8 1 2 
457: 9 3 5 1 8 0 5 9 
465: 2 6 10 2 8 2 8 6 
473: 3 6 3 5 5 1 6 5 
481: 3 6 2 3 2 3 3 1 
489: 3 2 2 4 2 2 3 2 
497: 4 7 5 5 6 1 2 2 
505: 4 5 1 0 7 0 4 2 
513: 2 2 2 1 1 1 1 3 
521: 2 2 3 0 1 0 1 1 
529: 0 4 2 1 3 1 0 0 
537: 2 1 0 0 1 1 0 0 
545: 2 0 1 1 0 0 0 0 
553: 0 0 0 0 0 2 0 1 
561: 0 0 0 1 2 0 0 0 
569: 0 0 0 1 1 0 0 0 
577: 2 0 0 0 0 1 0 0 
585: 0 1 1 1 0 0 1 0 
593: 1 1 1 0 0 0 2 1 
601: 1 1 1 2 2 4 3 2 
609: 2 1 3 0 4 3 7 2 
617: 4 5 4 4 1 1 3 5 
625: 6 3 4 4 4 5 5 3 
633: 3 3 3 5 4 2 6 6 
641: 8 12 6 3 2 2 3 7 
649: 7 5 10 8 6 7 6 7 
657: 9 11 7 9 8 12 13 13 
665: 14 14 4 8 9 3 1 0 
673: 2 0 0 0 0 0 0 0 
681: 0 0 0 0 0 0 0 0 
689: 1 0 0 0 0 0 2 0 
697: 0 0 1 0 0 0 0 0 
705: 0 0 0 0 1 0 0 1 
713: 0 0 0 0 2 1 0 0 
721: 1 0 1 0 2 0 0 0 
729: 0 0 1 1 2 1 0 0 
737: 0 2 1 1 0 1 2 1 
745: 1 1 2 4 1 0 0 3 
753: 3 4 1 2 0 1 0 1 
761: 1 1 0 0 0 0 0 0 
769: 0 0 0 0 0 0 0 0 
777: 0 0 0 0 0 0 0 0 
785: 0 0 0 0 0 0 0 0 
793: 0 0 0 0 1 1 0 0 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 01 

Channell------1-------1-------1-------1------- 1-------1-------1-------1 
809: 0 0 0 1 0 0 0 0 
817: 0 0 0 0 0 0 0 0 
825: 0 0 1 0 0 0 0 0 
833: 0 0 0 0 0 0 0 0 
841: 1 0 0 0 0 0 0 0 
849: 0 1 0 0 0 0 0 0 
857: 0 0 0 0 0 0 0 0 
865: 0 0 0 0 0 0 0 0 
873: 1 0 0 0 0 0 0 0 
881: 1 1 0 0 0 0 0 0 
889: 0 0 0 0 0 0 0 0 
897: 0 0 1 0 0 0 0 0 
905: 0 0 0 0 0 0 0 0 
913: 0 0 0 0 0 0 2 0 
921: 1 0 0 1 1 0 0 0 
929: 0 0 0 0 0 0 0 1 
937: 1 0 0 0 4 0 1 1 
945: 0 1 1 2 1 2 2 1 
953: 3 1 2 1 0 1 1 0 
961: 0 0 1 0 0 0 0 0 
969: 0 0 0 1 0 1 0 0 
977: 0 1 0 0 0 0 0 0 
985: 0 0 0 0 0 0 0 0 
993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 
1009: 0 0 0 0 0 0 0 0 
1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 

BLANK 
\\OR-ALPHA1\Canberra\ApexA1pha\Root\Data\00001279 
1508105A-TH 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

02 
Shelf 2 
Th iso 

Alpha_037 
04026478A 
91133 
System Bkgd 127744 

<not performed> 

1.000E+000 +/- O.OOOE+OOO sample 
9/4/2015 6:05:04 AM 
9/4/2015 11:29:40 AM 

170.0 minutes 
170.0 minutes 

0.0161 
Counting Efficiency: 

Th229 S TH-18A 
0.234 mL 
0.1968 +/-
0.1709 +/-
1.1518 +/-

0.0030 on 10/25/2014 2:46:09 PM 
Chern. Recovery Factor: 

Peak Match Tolerance: 

Nuclide 

TH-227 
TH-228 
TH-229 T 
TH-230 
TH-232 

Energy 
(MeV) 

5.838 
5. 362 
4.861 
4.595 
3.941 

0.0962 

0.175 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

2.66 
0.32 

176.15 
6. 98 
0. 98 

Pk Area 
Error % 

128.85 
646.93 
14.81 
80.28 

294.85 

Ambient 
Backgnd 

0.34 
0.68 
0.85 
1.02 
1.02 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

3.0 
3.0 
6.1 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

TH-227 
TH-228 
TH-229 
TH-230 
TH-232 

Id 
Conf. 

0.999 
0.993 
0.999 
0.970 
0.984 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5850.00* 
5400.00* 
4872. 00* 
4672. 00* 
3997.00* 

Activity 
(pCi/sample) 

3.67E-002 +/- 4.77E-002 
4.31E-003 +I- 2.79E-002 
2.38E+OOO +I- 3.81E-001 
9.41E-002 +I- 7.71E-002 
1.32E-002 +I- 3.90E-002 

A4 
q( q/5" 

MDA 
(pCi/ sample) 

6.60E-002 +I- 1. 06E-002 
7.60E-002 +I- 1.22E-002 
8.10E-002 +I- 1. 30E-002 
8.50E-002 +I- 1.36E-002 
8.48E-002 +I- 1. 36E-002 
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******************************************************* 
***** s p E C T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 02 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 
9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 
25: 0 0 0 0 0 0 0 0 
33: 0 0 0 0 0 0 0 0 
41: 0 0 1 0 0 0 0 0 
49: 0 0 0 0 0 0 0 0 
57: 0 0 0 0 1 0 0 0 
65: 0 0 0 0 0 0 0 0 
73: 0 0 0 0 0 0 0 0 
81: 0 0 0 0 0 1 0 0 
89: 0 0 0 0 0 0 0 0 
97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 1 0 
113: 0 0 0 0 0 0 0 0 
121: 0 0 0 0 0 0 0 0 
129: 0 0 0 0 0 0 0 0 
137: 0 0 0 0 0 0 0 0 
145: 0 0 0 0 0 0 0 0 
153: 0 0 0 0 0 0 0 0 
161: 0 0 0 0 0 0 0 0 
169: 0 0 0 0 0 0 0 0 
177: 0 0 0 0 0 0 0 0 
185: 0 0 0 0 0 0 0 0 
193: 0 0 0 0 1 0 0 0 
201: 0 0 0 0 0 0 0 0 
209: 0 0 0 0 0 0 0 0 
217: 0 0 0 0 0 0 0 0 
225: 0 0 0 0 0 0 0 0 
233: 0 0 0 0 0 0 0 0 
241: 0 0 0 0 0 0 0 0 
249: 0 0 0 0 0 0 0 0 
257: 0 0 0 0 0 0 0 0 
265: 0 0 0 0 0 0 0 0 
273: 0 0 0 0 0 0 0 1 
281: 0 0 0 0 0 0 0 0 
289: 0 0 0 0 0 0 0 0 
297: 0 0 0 0 0 0 0 0 
305: 0 0 0 0 0 0 0 0 
313: 0 0 0 0 0 0 0 0 
321: 0 0 0 1 0 0 0 0 

329: 0 0 1 0 0 0 0 0 
337: 0 0 1 0 0 0 0 0 
345: 0 0 0 0 0 0 1 0 
353: 0 0 0 0 0 0 0 0 
361: 0 0 0 0 0 0 0 0 
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369: 0 0 0 0 0 0 0 0 

Sample Title: 02 

Channell------1-------1-------1-- ----1-------1-------1-------1-------1 
377: 0 0 0 0 0 0 0 0 

385: 0 0 0 0 0 0 0 0 

393: 0 1 0 0 0 0 0 0 

401: 0 0 0 0 0 0 0 0 

409: 0 1 1 0 1 0 1 1 

417: 0 1 0 1 1 0 1 0 

425: 1 1 0 2 2 2 4 2 

433: 0 0 0 0 3 5 1 1 

441: 4 1 2 4 1 4 6 5 

449: 6 4 6 1 6 4 9 5 

457: 1 3 2 2 1 2 5 1 

465: 4 1 2 5 1 1 1 1 

473: 1 1 2 1 4 2 0 0 
481: 1 3 2 1 0 2 3 2 

489: 1 0 0 2 0 0 0 1 

497: 0 0 0 0 1 1 0 0 
505: 1 1 3 1 1 1 1 1 

513: 1 1 0 0 1 0 0 1 
521: 0 1 0 0 0 0 0 0 

529: 0 0 0 0 0 0 0 0 
537: 0 0 0 0 0 0 0 0 
545: 0 0 0 0 0 0 0 0 
553: 0 0 0 0 0 0 0 0 
561: 0 0 0 0 0 0 0 0 

569: 0 0 0 0 0 0 0 0 
577: 0 0 0 0 0 0 0 0 
585: 0 0 0 0 0 0 0 0 

593: 0 0 0 0 0 0 0 0 
601: 0 0 0 0 0 0 0 0 

609: 0 0 0 0 0 0 0 0 

617: 0 0 0 0 0 0 0 0 
625: 0 0 1 0 0 0 0 0 

633: 0 0 0 0 0 0 0 0 
641: 0 0 0 0 0 0 0 0 

649: 0 0 0 0 0 0 0 0 
657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 
681: 0 0 0 0 0 0 0 0 
689: 0 0 0 0 0 0 0 0 
697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 
713: 0 0 0 0 0 0 0 0 
721: 0 0 0 0 0 0 0 0 
729: 0 0 0 0 0 0 0 0 
737: 0 0 0 0 0 0 0 0 
745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 1 0 0 0 

777: 0 0 0 0 1 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 
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801: 0 1 0 0 0 0 0 0 

Sample Title: 02 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 
817: 0 0 0 0 0 0 0 0 
825: 0 0 0 0 0 0 0 0 
833: 0 0 0 0 0 0 0 0 
841: 0 0 0 0 0 0 0 0 
849: 0 0 0 0 0 0 0 0 
857: 0 0 0 0 0 0 0 0 
865: 0 0 0 0 0 0 0 0 
873: 0 0 0 0 1 0 0 0 
881: 0 0 0 0 0 0 0 0 
889: 0 0 0 0 0 0 0 0 
897: 0 0 0 0 0 0 0 0 
905: 0 0 0 0 0 1 0 0 
913: 0 0 0 0 0 0 0 0 
921: 0 0 0 0 0 0 0 0 
929: 0 0 0 1 0 0 0 0 
937: 0 0 0 0 0 0 0 0 
945: 0 1 0 0 0 0 0 1 
953: 0 0 0 0 0 0 0 0 
961: 0 0 0 0 0 0 0 0 
969: 0 0 0 0 0 0 0 0 
977: 0 0 0 0 0 0 0 0 
985: 0 0 0 0 0 0 0 0 
993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 
1009: 0 0 0 0 0 0 0 0 
1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 

ENGWESA002-DUP 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 
1508105A-TH 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

03 
Shelf 2 
Th iso 

Alpha~038 

04026478B 
91134 
System Bkgd 127745 

<not performed> 

1.988E-001 
6/24/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
6:05:04 AM 

11:29:42 AM 
170.0 minutes 
170.0 minutes 

Th229 S TH-18A 
0.234 mL 
0.1925 +/- 0.0159 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1615 +/- 0.0029 on 10/25/2014 2:50:18 PM 
1.1919 +/- 0.1005 

Peak Match Tolerance: 

Nuclide 

TH-227 
TH-228 
TH-229 T 
TH-230 
TH-232 

Energy 
(MeV) 

5.867 
5.288 
4.894 
4.659 
4.006 

0.175 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

4.49 
3.15 

171.66 
4.66 
2.66 

Pk Area 
Error % 

98.45 
126.67 

14.98 
94.59 

128. 85 

Ambient 
Backgnd 

0.51 
0.85 
0.34 
0.34 
0.34 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

3.0 
3.0 
4.1 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

TH-227 
TH-228 
TH-229 
TH-230 
TH-232 

Id 
Conf. 

0.998 
0.936 
0.997 
0.999 
1.000 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5850.00* 
5400.00* 
4872. 00* 
4672. 00* 
3997.00* 

Activity 
(pCi/sample) 

3.21E-001 +I- 3.20E-001 
2.34E-001 +I- 2.99E-001 
l.19E+001 +I- 1.93E+000 
3.23E-001 +I- 3.10E-001 
l.84E-001 +I- 2.39E-001 

k; 
?/?(!~ 

MDA 
(pCi/sample) 

3.75E-001 +I- 6.06E-002 
4 .46E-001 +I- 7.20E-002 
3.33E-001 +I- 5.38E-002 
3.32E-001 +I- 5.36E-002 
3.31E-001 +I- 5.35E-002 
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******************************************************* 
***** s p E c T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 03 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 

9: 0 0 1 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 
57: 0 0 0 0 0 1 0 0 
65: 0 0 0 0 0 0 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 1 0 0 0 0 0 
97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 
129: 0 0 0 0 0 0 0 0 
137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 
153: 0 0 0 0 0 0 0 0 

161: 1 0 0 0 0 0 0 0 
169: 0 0 0 1 0 0 0 0 

177: 0 0 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 1 0 0 0 0 
209: 0 0 0 0 0 0 0 0 
217: 0 0 0 0 0 1 0 0 
225: 0 0 0 0 0 0 0 0 
233: 0 0 0 0 0 0 0 0 
241: 0 0 0 0 0 0 0 0 
249: 0 0 0 0 0 0 0 0 
257: 0 0 0 0 0 0 0 0 
265: 0 0 0 0 0 0 0 0 
273: 0 0 0 0 0 0 0 0 
281: 0 0 0 0 0 0 0 0 
289: 0 0 0 0 0 0 0 0 

297: 0 0 0 0 0 0 0 0 

305: 0 0 0 0 0 0 0 0 
313: 0 0 0 0 0 0 0 0 

321: 0 0 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 
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369: 0 0 0 0 0 0 0 0 

Sample Title: 03 

Channell------l-------l-------l-------l-------1-------l-- ----1-------1 
377: 0 1 0 0 1 0 0 0 
385: 0 0 0 0 0 0 0 0 
393: 0 0 0 0 0 0 0 0 
401: 0 0 0 1 0 0 0 1 
409: 0 0 0 1 0 0 0 0 
417: 0 0 0 0 0 0 0 0 
425: 0 0 1 1 1 0 1 0 
433: 0 3 0 0 2 0 0 2 
441: 1 0 1 0 1 2 3 1 
449: 3 0 2 3 2 1 3 7 
457: 0 5 7 4 6 1 4 5 
465: 6 3 6 3 3 0 2 3 
473: 3 0 2 1 1 4 1 1 
481: 0 2 1 3 3 3 0 1 
489: 0 1 0 1 1 2 4 0 
497: 0 1 2 2 0 2 2 2 
505: 1 2 0 0 1 1 1 1 
513: 0 0 0 0 1 0 3 1 
521: 1 2 3 1 0 0 2 0 
529: 0 0 1 0 2 0 1 0 
537: 0 1 0 0 0 1 0 0 
545: 0 0 0 0 0 0 0 0 
553: 0 0 0 0 0 0 0 0 
561: 1 0 0 0 0 0 0 0 
569: 0 0 0 0 0 0 0 0 
577: 0 0 0 0 0 0 0 0 
585: 0 0 0 0 0 0 0 0 
593: 0 0 0 0 0 0 0 0 
601: 0 0 0 0 0 0 0 0 
609: 0 0 0 0 0 0 0 1 
617: 0 0 0 0 0 1 0 0 
625: 0 0 1 0 0 0 0 0 
633: 0 0 0 0 0 0 0 0 
641: 0 0 0 0 0 0 0 0 
649: 0 0 0 0 0 0 0 0 
657: 0 0 0 0 0 1 0 0 
665: 0 0 0 0 0 0 0 0 
673: 0 0 0 0 0 0 0 0 
681: 0 0 0 0 0 0 0 0 
689: 0 0 0 0 0 0 0 0 
697: 0 0 0 0 0 0 0 0 
705: 0 0 0 0 0 0 0 0 
713: 0 0 0 0 1 0 0 0 
721: 0 0 0 0 0 0 0 0 
729: 0 0 0 0 0 0 0 0 
737: 0 0 0 0 1 0 0 0 
745: 0 0 0 0 0 0 0 0 
753: 0 0 0 0 1 0 0 0 
761: 0 0 0 0 0 0 0 0 
769: 0 0 0 0 0 0 0 0 
777: 0 0 0 0 0 0 0 0 
785: 0 1 0 0 0 0 0 0 
793: 0 0 0 0 1 0 0 0 

:201 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 03 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 1 1 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 0 0 0 0 0 0 0 

937: 0 0 1 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 1 0 0 0 0 0 

969: 0 1 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



Sample Description: 
Spectrum File: 
Batch Identification: 

ENGWESA001 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 
1508105A-TH 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

04 
Shelf 2 
Th iso 

Alpha_039 
06027396A 
83109 
system Bkgd 127746 

<not performed> 

2.950E-001 
6/24/2015 
9/4/2015 

170.0 
170.0 

+/- O.OOOE+OOO sample 
6:05:04 AM 

11:29:44 AM 
minutes 
minutes 

Th229 S TH-18A 
0.233 mL 
0.1926 +/- 0.0159 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1934 +/- 0.0034 on 10/25/2014 2:53:34 PM 
0.9957 +/- 0.0840 

Peak Match Tolerance: 

Nuclide 

TH-227 
TH-228 
TH-229 T 
TH-230 
TH-232 

Energy 
(MeV) 

5.873 
5.291 
4.883 
4.620 
3.978 

0.175 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

-0.51 
6.32 

171.49 
16.83 

6.83 

Pk Area 
Error %-

400.63 
82.73 
14.99 
48.06 
76.08 

Ambient 
Backgnd 

0.51 
0.68 
0.51 
0.17 
0.17 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

0.0 
4.5 
4.2 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

TH-227 
TH-228 
TH-229 
TH-230 
TH-232 

Id 
Conf. 

0.997 
0.939 
0.999 
0.986 
0.998 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5850.00* 
5400.00* 
4872.00* 
4672.00* 
3997.00* 

Activity 
(pCi /sample) 

-2.45E-002 +I- 9.84E-002 
3.17E-001 +I- 2.67E-001 
8.04E+OOO +I- 1. 30E+000 
7.86E-001 +I- 3.99E-001 
3.19E-001 +I- 2.48E-001 

~ 
~1s\1s 

MDA 
(pCi/sample) 

2.53E-001 +I- 4.09E-002 
2.83E-001 +I- 4.57E-002 
2.46E-001 +I- 3.98E-002 
1. 95E-001 +I- 3.15E-002 
1. 95E-001 +I- 3.15E-002 
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5000 
Energy(kev) 

ll I 
' 

5500 

Live Time 10200.000 sec 
Real Time 10200.200 sec 
Start: 1 3474./(kev) 
stop : 1024 6548./(kev) 
Acq. Start Fri sep 04 11:29:44 2015 

6000 

ROI Type: 3 

' 6500 
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******************************************************* 

***** s p E C T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 04 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 1 0 0 0 0 
9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 
25: 0 0 0 0 0 0 0 0 
33: 0 0 0 0 0 0 0 0 
41: 0 0 0 0 0 0 0 0 
49: 0 0 0 0 0 0 0 0 
57: 0 0 0 1 0 0 0 0 
65: 0 0 0 0 0 0 0 0 
73: 0 0 0 0 0 0 0 0 
81: 0 0 0 0 0 0 0 0 
89: 0 0 0 0 0 0 0 0 
97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 
113: 0 0 0 0 0 0 0 0 
121: 0 0 0 0 0 0 0 0 
129: 0 0 0 0 0 0 0 0 
137: 0 0 0 0 0 0 0 0 
145: 1 0 0 0 0 0 0 0 
153: 1 0 0 0 0 1 0 0 
161: 0 0 0 0 0 0 0 1 
169: 0 0 0 0 0 0 0 0 
177: 0 0 0 2 0 0 0 0 
185: 0 0 0 0 0 0 0 0 
193: 0 0 0 1 0 0 0 0 
201: 0 0 0 0 0 0 0 0 
209: 0 0 1 0 0 0 0 0 
217: 0 1 0 0 0 0 1 0 
225: 0 0 0 0 0 0 0 0 
233: 0 0 0 0 0 0 0 0 
241: 0 0 1 0 0 0 0 0 
249: 0 0 0 0 0 0 0 0 
257: 0 0 0 0 0 0 0 0 
265: 0 0 0 0 0 0 0 1 
273: 0 0 0 0 0 0 0 0 
281: 0 0 0 0 0 1 0 0 
289: 0 0 0 1 1 0 0 0 
297: 0 1 0 0 0 0 0 0 
305: 0 0 0 0 0 0 0 0 
313: 0 0 0 0 0 0 0 0 
321: 0 0 0 0 0 0 0 0 
329: 0 0 0 0 0 0 0 0 
337: 2 0 0 0 0 0 0 0 
345: 0 0 0 0 0 0 0 0 
353: 0 1 0 0 0 0 0 0 
361: 0 0 0 0 0 0 1 0 



Channel Data Report 9/4/2015 4:23:33 PM Page 2 

369: 0 1 0 1 0 0 1 0 

Sample Title: 04 

Channel[------1-------l-------l-------l-------l-------l-------l-------l 
377: 0 0 0 1 0 0 1 0 
385: 1 0 0 0 0 1 1 0 
393: 0 0 0 0 0 0 0 0 
401: 0 0 0 1 1 0 0 0 
409: 0 0 0 0 0 1 0 0 
417: 2 0 0 0 0 0 0 0 
425: 0 1 0 1 0 2 0 1 
433: 2 0 0 1 1 2 0 2 
441: 4 3 1 1 5 1 1 2 
449: 5 0 1 0 3 7 6 2 
457: 9 3 7 5 1 2 3 3 
465: 2 1 0 2 3 2 1 2 
473: 1 3 2 0 3 2 2 1 
481: 0 2 3 3 5 3 0 0 
489: 0 3 2 0 1 2 1 2 
497: 2 0 0 2 0 2 1 1 
505: 0 1 2 0 1 1 0 1 
513: 2 0 0 3 1 0 1 0 
521: 1 0 1 0 1 0 0 3 
529: 1 0 0 0 0 0 0 0 
537: 0 0 0 0 0 0 0 1 
545: 0 0 0 0 0 0 0 0 
553: 0 0 0 0 0 0 0 0 
561: 0 0 0 0 0 0 0 0 
569: 0 0 0 0 0 1 0 0 
577: 0 0 0 0 0 0 0 0 
585: 2 1 0 0 0 0 0 0 
593: 0 0 0 0 0 0 0 0 
601: 0 0 0 0 0 0 0 0 
609: 0 1 0 0 0 0 0 0 
617: 0 0 0 0 0 0 0 0 
625: 0 0 0 0 0 0 0 0 
633: 0 0 0 0 0 0 0 0 
641: 0 0 0 1 0 0 0 0 
649: 0 0 0 0 1 0 0 0 
657: 0 0 0 0 1 0 1 0 
665: 0 0 0 0 0 0 0 0 
673: 0 0 0 0 0 0 0 0 
681: 0 0 0 0 0 0 0 0 
689: 0 0 0 0 0 0 0 0 
697: 0 0 0 0 0 0 0 0 
705: 0 0 0 0 0 0 0 0 
713: 0 0 0 0 0 0 0 0 
721: 0 0 0 0 0 0 0 0 
729: 0 0 0 0 0 0 0 0 
737: 0 0 0 0 0 0 0 0 
745: 0 0 0 0 0 0 0 0 
753: 0 0 0 0 0 0 0 0 
761: 0 0 0 0 0 0 0 0 
769: 0 0 0 0 0 0 0 0 
777: 0 0 0 0 0 0 0 0 
785: 0 0 0 0 0 0 0 0 
793: 0 0 0 0 0 0 0 0 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 04 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 
817: 0 0 0 0 0 0 0 0 
825: 0 0 0 0 0 0 0 0 
833: 0 0 0 0 0 0 0 0 
841: 0 0 0 0 0 0 0 0 
849: 0 0 0 0 0 0 0 0 
857: 0 0 0 0 0 0 0 0 
865: 0 0 0 0 0 0 0 0 
873: 0 0 0 0 0 0 0 0 
881: 0 0 0 0 0 0 0 0 
889: 0 0 0 0 0 0 0 0 
897: 0 0 0 0 0 0 0 0 
905: 0 0 0 0 0 0 0 0 
913: 0 0 0 0 0 0 0 0 
921: 0 0 0 0 0 0 0 0 
929: 0 0 0 0 0 0 0 0 
937: 0 0 0 0 0 0 0 0 
945: 0 0 0 0 0 0 0 0 
953: 0 0 0 0 0 0 0 1 
961: 0 0 0 0 0 0 0 0 
969: 0 0 0 0 0 0 0 0 
977: 0 0 0 0 0 0 0 0 
985: 0 0 0 0 0 0 0 0 
993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 
1009: 0 0 0 0 0 0 0 0 
1017: 0 0 0 0 0 0 0 0 



pex-AiphaTM 
Sample Description: 
Spectrum File: 
Batch Identification: 

ENGWESA002 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001279 
1508105A-TH 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

05 
Shelf 2 
Th iso 

Alpha_040 
06027396B 
91135 
System Bkgd 127747 

<not performed> 

l. 988E-001 
6/24/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
6:05:04 AM 

11:29:46 AM 
170.0 minutes 
170.0 minutes 

Th229 S TH-18A 
0.233 mL 
0.2240 +/- 0.0173 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1856 +/- 0.0032 on 10/25/2014 2:57:14 PM 
1.2073 +/- 0.0958 

Peak Match Tolerance: 

Nuclide 

TH-227 
TH-228 
TH-229 T 
TH-230 
TH-232 

Energy 
(MeV) 

5.827 
5.338 
4.870 
4.660 
3.995 

0.175 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

4.49 
6.47 

199.49 
5.83 
0. 49 

Pk Area 
Error % 

98.45 
87.07 
l3. 90 
82.55 

416.98 

Ambient 
Backgnd 

0.51 
l. 53 
0.51 
0.17 
0.51 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

3.0 
3.0 

22.0 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

TH-227 
TH-228 
TH-229 
TH-230 
TH-232 

Id 
Conf. 

0.997 
0.980 
1.000 
0.999 
1.000 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5850.00* 
5400.00* 
4872.00* 
4672.00* 
3997.00* 

Activity 
(pCi/ sample) 

2.76E-001 +I- 2.75E-001 
4.14E-001 +I- 3.66E-001 
1.19E+001 +I- 1. 81E+000 
3.47E-001 +I- 2.92E-001 
2.92E-002 +I- 1.22E-001 

Ay 
0/g(;) 

MDA 
(pCi/ sample) 

3.22E-001 +I- 4.89E-002 
4.55E-001 +I- 6.89E-002 
3.14E-001 +I- 4.76E-002 
2.49E-001 +I- 3.77E-002 
3.12E-001 +I- 4.74E-002 
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ROI Type: 1 

0000127989.CNF 

5000 
Energy(kev) 

,\1 i 1,! 

5500 

Live Time 10200.000 sec 
Real Time 10200.200 sec 
Start: 1 3467 .4(kev) 
stop : 1024 6534.1(kev) 
Acq. Start Fri sep 04 11:29:46 2015 

f,l) 

6000 

ROI Type: 3 

6500 
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******************************************************* 

***** s p E C T R A L DATA R E p 0 R T ***** 
******************************************************* 

Sample Title: 05 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------1-------l-------l-------l-------l-------l-------l-------l 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 1 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 0 0 0 

7 3 : 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 1 1 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 0 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 0 0 0 

169: 0 0 0 0 0 0 0 0 

177: 1 0 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 0 0 0 0 0 

209: 0 0 0 0 0 0 0 0 

217: 0 0 1 0 0 0 0 1 

225: 0 0 0 0 0 0 0 0 

233: 0 0 1 0 0 0 0 0 

241: 0 0 0 0 0 0 0 0 

249: 0 0 0 0 0 1 0 0 

257: 0 0 0 0 0 0 0 0 

265: 0 0 0 0 1 0 0 0 

273: 0 0 0 0 0 0 0 0 

281: 0 0 0 1 0 0 0 0 

289: 0 0 0 0 0 0 0 0 

297: 0 0 0 0 0 0 0 0 

305: 0 0 0 0 0 1 0 0 

313: 0 0 0 0 0 0 0 0 

321: 0 0 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 0 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 0 0 0 0 0 0 0 

361: 0 0 0 0 0 0 0 0 
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369: 0 0 0 0 0 0 0 0 

Sample Title: 05 

Channell------l-------l-------1-------l-------l-------l-------l-------l 
377: 0 0 0 0 1 0 0 0 

385: 0 0 0 0 0 0 0 0 

393: 0 0 0 0 0 0 0 2 

401: 0 0 1 1 1 0 0 0 

409: 0 0 0 0 0 0 0 0 

417: 0 0 0 0 0 1 0 2 

425: 1 0 0 1 2 1 1 1 

433: 0 2 2 1 1 0 1 5 

441: 0 2 1 2 3 2 5 5 

449: 2 3 4 2 1 4 6 7 

457: 5 6 6 6 4 1 4 4 

465: 3 1 1 4 1 1 1 2 

473: 2 3 6 5 1 2 0 1 

481: 0 3 3 2 0 2 2 1 

489: 1 2 1 1 3 1 1 5 

497: 2 2 0 2 2 1 0 0 

505: 0 1 3 2 1 1 1 0 

513: 1 2 0 1 0 0 1 2 

521: 0 0 1 1 2 0 1 0 

529: 1 0 0 0 0 0 0 0 

537: 0 0 0 0 0 0 0 0 

545: 0 0 0 0 0 0 0 0 

553: 0 0 0 0 0 0 0 0 

561: 0 0 0 0 0 0 0 0 

569: 0 0 0 0 0 0 0 0 

577: 0 0 0 0 1 0 0 0 

585: 0 0 0 1 0 0 0 0 

593: 0 0 0 0 0 0 0 0 

601: 0 0 0 0 0 0 0 0 

609: 0 0 0 0 0 0 0 0 

617: 0 0 0 0 0 0 0 2 

625: 0 0 0 0 0 0 0 0 

633: 0 0 0 1 0 0 1 0 
641: 0 0 0 0 0 0 0 0 

649: 0 0 0 1 0 0 1 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 0 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 1 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 0 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 1 0 0 0 0 0 0 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 1 

777: 1 0 0 0 0 0 0 1 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 

~ 00:20~~ 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 05 

Channel[------[-------l-------l-------[-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 1 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 1 0 0 0 

889: 0 0 0 l 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 

929: 0 1 0 0 0 0 0 0 

937: 0 0 0 0 0 0 0 0 

945: 0 0 0 0 0 0 0 0 

953: 0 0 0 0 0 0 0 0 

961: 0 0 0 0 1 0 0 0 

969: 0 0 0 0 0 0 0 0 

977: 0 0 0 0 0 0 0 0 

985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 

1009: 0 0 0 0 0 0 0 0 

1017: 0 0 0 0 0 0 0 0 



pex-Aipha™ 
Sample Description: 
Spectrum File: 
Batch Identification: 

ENGWESA003 
\\OR-ALPHA1\Canberra\ApexAlpha\Root\Data\00001280 
1508105A-TH 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

06 
Shelf 2 
Th iso 

Alpha_041 
05026930A 
91087 
System Bkgd 127748 

<not performed> 

3.975E-001 +/- O.OOOE+OOO sample 
6/24/2015 6:05:04 AM 
9/4/2015 11:29:47 AM 

170.0 minutes 
170.0 minutes 

Th229 S TH-18A 
0.233 mL 
0.1934 +/- 0.0160 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1873 +/- 0.0033 on 10/25/2014 3:00:28 PM 
1.0325 +/- 0.0870 

Peak Match Tolerance: 

Nuclide 

TH-227 
TH-228 
TH-229 T 
TH-230 
TH-232 

Energy 
(MeV) 

5.699 
5.300 
4. 871 
4.626 
3.990 

0.175 MeV 

PEAK AREA REPORT 

Net 
Pk Area 

0.98 
8.81 

172.15 
23.64 

2.94 

Pk Area 
Error %-

294.85 
71.06 
14.98 
41.65 

170.23 

Ambient 
Backgnd 

l. 02 
1.19 
0.85 
l. 36 
3.06 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

0.0 
3.0 

10.5 
4.5 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

TH-227 
TH-228 
TH-229 
TH-230 
TH-232 

Id 
Conf. 

0.888 
0. 949 
1.000 
0.989 
1.000 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5850.00* 
5400.00* 
4872.00* 
4672.00* 
3997.00* 

Activity 
(pCi I sample) 

3.49E-002 +I- l. 03E-001 
3.26E-001 +I- 2.38E-001 
5.96E+OOO +I- 9.64E-001 
8.16E-001 +I- 3.65E-001 
1. OlE-001 +I- l. 73E-001 

Act 
9/&/15 

MDA 
(pCi/sample) 

2. 24E-001 +I- 3.62E-002 
2.44E-001 +I- 3.95E-002 
2.07E-001 +I- 3.35E-002 
2.37E-001 +I- 3.83E-002 
3.08E-001 +I- 4.98E-002 
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ROI Type: 1 

0000128000.CNF 

.1'"' ~ J~ 

5000 
Energy(kev) 

5500 

Live Time 10200.000 sec 
Rea 1 Time 10200. 300 sec 
start: 1 3470.6(kev) 
stop : 1024 6537 .4(kev) 
Acq. Start Fri sep 04 11:29:47 2015 

6000 

ROI Type: 3 

6500 
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******************************************************* 
***** s p E c T R A L D A T A R E p 0 R T ***** 
******************************************************* 

Sample Title: 06 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 

9: 0 0 0 0 0 0 0 0 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 0 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 1 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 

113: 0 0 0 0 0 0 0 0 

121: 0 0 0 0 0 0 0 0 

129: 0 0 0 0 0 0 0 0 

137: 0 0 0 0 0 0 0 0 

145: 0 0 0 1 0 0 0 0 

153: 0 0 0 0 0 0 0 0 

161: 0 0 0 0 0 1 0 0 

169: 0 0 0 0 0 1 0 0 

177: 0 0 0 0 0 0 1 0 

185: 0 0 1 1 0 0 0 0 

193: 0 0 0 0 0 0 0 0 

201: 0 0 0 0 0 0 0 0 

209: 0 0 0 0 0 0 0 0 

217: 0 0 0 0 0 0 0 0 

225: 0 0 0 0 0 0 0 0 

233: 0 0 0 0 0 0 0 0 

241: 0 0 1 0 0 0 0 0 

249: 0 0 0 0 0 0 0 0 

257: 0 0 0 0 0 0 0 0 

265: 0 0 0 0 0 0 0 0 

273: 0 0 0 0 0 0 0 0 

281: 0 0 0 0 0 0 0 0 

289: 0 0 0 0 0 0 0 0 

297: 1 0 0 0 0 0 0 0 

305: 0 0 0 0 0 0 0 0 

313: 0 0 0 0 0 0 0 0 

321: 0 1 0 0 0 0 0 0 

329: 0 0 0 0 0 0 0 0 

337: 0 0 1 0 0 0 0 0 

345: 0 0 0 0 0 0 0 0 

353: 0 1 0 1 0 0 0 0 

361: 0 0 0 0 0 1 0 1 
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369: 0 0 1 0 0 0 0 0 

Sample Title: 06 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
377: 0 0 0 0 0 0 0 0 
385: 0 2 1 0 1 0 1 0 
393: 0 1 1 1 0 1 1 0 
401: 0 1 0 1 0 1 2 0 
409: 1 0 0 1 0 0 1 0 
417: 0 0 0 3 0 0 1 1 

425: 0 0 1 0 1 0 0 0 
433: 2 0 1 2 1 1 2 2 
441: 2 4 0 1 3 2 2 3 
449: 2 0 8 6 6 4 1 1 
457: 4 3 3 3 7 4 2 2 
465: 1 0 3 5 2 2 4 1 
473: 1 3 0 4 2 2 2 2 
481: 1 1 1 2 1 2 1 0 
489: 3 2 2 1 2 0 2 2 
497: 1 3 2 1 0 0 0 1 
505: 1 1 0 1 0 0 1 0 
513: 0 2 0 1 1 0 1 1 
521: 0 1 0 1 0 2 1 0 
529: 1 1 0 0 0 0 0 0 
537: 0 0 0 0 0 0 0 0 
545: 0 0 0 0 0 0 0 0 
553: 0 0 0 0 0 0 0 0 
561: 0 0 0 0 0 1 0 0 
569: 0 1 0 0 0 0 0 0 
577: 0 0 1 0 0 0 0 0 
585: 0 0 0 0 0 0 0 0 
593: 0 0 0 0 0 0 0 1 
601: 0 0 0 0 1 1 0 0 
609: 0 0 0 0 0 0 0 0 
617: 0 0 0 0 0 0 0 0 
625: 0 0 0 0 0 0 0 0 
633: 0 0 0 0 0 0 1 0 
641: 0 1 0 0 0 0 1 0 
649: 0 0 0 0 0 0 0 0 
657: 1 0 0 0 0 0 0 0 
665: 0 0 0 0 0 0 0 0 
673: 0 0 0 0 0 0 0 1 
681: 0 0 0 0 0 0 0 0 
689: 0 0 0 0 0 0 0 0 
697: 0 0 0 0 0 0 0 0 
705: 0 0 0 0 0 0 0 0 
713: 0 0 0 0 0 0 0 0 
721: 0 0 1 0 0 0 0 0 
729: 0 0 0 0 0 0 0 0 
737: 1 0 1 0 0 0 0 1 
745: 1 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 0 
761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 0 0 

785: 0 0 0 0 0 0 0 0 

793: 0 0 0 0 0 0 0 0 



Channel Data Report 9/4/2015 4:23:47 PM Page 3 

801: 0 0 0 0 0 0 0 0 

Sample Title: 06 

Channell------1-------1------- 1-------1-------1-------1-------1-------1 
809: 0 0 0 0 0 0 0 0 
817: 0 0 0 0 0 0 0 0 
825: 0 0 0 0 0 0 0 0 
833: 0 0 0 0 0 0 0 0 
841: 0 0 0 0 0 0 0 0 
849: 0 0 0 0 0 0 0 0 
857: 0 0 0 0 0 0 0 0 
865: 0 0 0 0 0 0 0 0 
873: 0 0 0 0 0 0 0 1 
881: 0 0 0 0 0 0 0 0 
889: 0 0 0 0 0 0 0 0 
897: 0 0 0 0 0 0 0 0 
905: 0 0 0 0 0 0 0 0 
913: 0 0 0 1 0 0 0 1 
921: 0 0 0 0 0 0 0 0 
929: 0 0 0 0 0 0 0 0 
937: 0 0 0 0 0 1 0 1 
945: 0 0 1 0 0 0 0 0 
953: 0 0 0 0 0 1 1 0 
961: 0 0 0 0 0 0 0 0 
969: 0 0 0 0 0 0 0 0 
977: 0 0 0 0 0 0 0 0 
985: 0 0 0 0 0 0 0 0 
993: 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 
1009: 0 0 0 0 0 0 0 0 
1017: 0 0 0 0 0 0 0 0 

: 00~-?JL tj 



Sample Description: 
Spectrum File: 
Batch Identification: 

ENGWESA004 
\\OR-ALPHAl\Canberra\ApexAlpha\Root\Data\00001279 
1508105A-TH 

Sample Identification: 
Sample Geometry: 
Procedure Description: 

Detector Name: 
Chamber Serial Number: 
Detector Serial Number: 
Env. Background: 
Reagent Blank: 

Sample Size: 
Sample Date/Time: 
Acquisition Date/Time: 
Acquisition Live Time: 
Acquisition Real Time: 

Tracer Certificate: 
Tracer Quantity: 
Effective Efficiency: 

07 
Shelf 2 
Th iso 

Alpha_042 
05026930B 
84185 
System Bkgd 127749 

<not performed> 

3.975E-001 
6/24/2015 
9/4/2015 

+/- O.OOOE+OOO sample 
6:05:04 AM 

11:29:49 AM 
170.0 minutes 
170.0 minutes 

Th229 S TH-18A 
0.232 mL 
0.2300 +!- 0.0177 

Counting Efficiency: 
Chern. Recovery Factor: 

0.1737 +/- 0.0030 on 10/25/2014 3:04:21 PM 
1.3236 +/- 0.1042 

Peak Match Tolerance: 0.175 MeV 

Nuclide 

TH-227 
TH-228 
TH-229 T 
TH-230 
TH-232 

Energy 
(MeV) 

5.809 
5.310 
4.867 
4. 633 
3. 940 

PEAK AREA REPORT 

Net 
Pk Area 

2.49 
18.47 

203.98 
58.83 
25.66 

Pk Area 
Error % 

138.29 
47.77 
13.76 
25.60 
38.99 

Ambient 
Backgnd 

0.51 
1. 53 
1. 02 
0.17 
0.34 

Reagent 
Backgnd 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 

FWHM 
(keV) 

3.0 
3.0 

10.7 
3.0 
3.0 

T Tracer Peak used for Effective Efficiency 

Nuclide 

TH-227 
TH-228 
TH-229 
TH-230 
TH-232 

Id 
Conf. 

0.991 
0.958 
1. 000 
0.992 
0.983 

NUCLIDE ANALYSIS RESULTS 

Energy 
(keV) 

5850.00* 
5400.00* 
4872.00* 
4672.00* 
3997.00* 

Activity 
(pCi/ sample) 

7.45E-002 +I- 1. 04E-001 
5.76E-001 +I- 2.88E-001 
5.94E+000 +I- 8.94E-001 
1. 71E+000 +I- 5.07E-001 
7.44E-001 +I- 3.11E-001 

A;Cj 
9/g(ts-

MDA 
(pCi/sample) 

1. 57E-001 +I- 2.36E-002 
2.21E-001 +I- 3.33E-002 
1. 84E-001 +I- 2.76E-002 
1. 21E-001 +I- 1. 82E-002 
1. 39E-001 +I- 2.09E-002 
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ROI Type: 1 

1 
4500 

0000127999.CNF 

' :-! i I, ;\ ,1, .1' ,\ i\1 ,~ 1, 

5000 
Energy(kev) 

I 
5500 

Live Time 10200.000 sec 
Real Time 10200.300 sec 
start: 1 3471.6(kev) 
Stop ' 1024 6551.7(kev) 
Acq. Start Fri Sep 04 11:29:49 2015 

6000 

ROI Type: 3 

1 
6500 
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******************************************************* 

***** s p E C T R A L DATA R E p 0 R T ***** 
******************************************************* 

Sample Title: 07 

Elapsed Live time: 10200 
Elapsed Real Time: 10200 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
1: 0 0 0 0 0 0 0 0 

9 : 0 0 0 0 0 0 0 1 

17: 0 0 0 0 0 0 0 0 

25: 0 0 0 0 0 0 0 0 

33: 0 0 0 0 0 0 0 0 

41: 0 0 0 0 0 1 0 0 

49: 0 0 0 0 0 0 0 0 

57: 0 0 0 0 0 0 0 0 

65: 0 0 0 0 0 1 0 0 

73: 0 0 0 0 0 0 0 0 

81: 0 0 0 0 0 0 0 0 

89: 0 0 0 0 0 0 0 0 

97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 1 0 

113: 0 0 1 0 0 0 1 0 

121: 0 0 0 0 0 1 0 0 

129: 0 0 0 0 0 1 0 0 

137: 0 0 0 0 0 0 0 2 

145: 0 1 0 0 1 0 0 0 

153: 1 1 0 1 1 1 1 0 

161: 0 0 1 0 0 0 0 0 

169: 2 1 0 0 2 1 1 0 

177: 0 1 0 0 0 0 0 0 

185: 0 0 0 0 0 0 0 0 

193: 0 0 0 0 0 0 1 0 

201: 0 0 0 1 0 0 0 0 

209: 0 0 0 0 0 0 0 0 

217: 0 0 0 0 1 0 0 0 

225: 0 0 0 0 0 1 0 1 

233: 0 0 0 0 0 0 0 0 

241: 0 0 0 0 0 0 0 0 

249: 0 0 0 0 0 0 0 0 

257: 0 0 0 0 0 0 0 0 

265: 0 0 0 0 0 0 0 1 

273: 0 1 0 0 0 0 0 0 

281: 0 1 0 0 2 0 0 0 

289: 0 0 0 0 0 0 0 1 

297: 0 0 0 0 0 0 1 0 

305: 0 1 0 0 0 0 1 0 

313: 0 0 0 0 0 0 0 0 

321: 0 0 0 0 0 0 0 0 

329: 0 0 0 0 0 0 1 0 

337: 0 0 0 0 0 0 0 0 

345: 1 0 0 1 0 1 1 1 

353: 0 0 0 0 1 0 0 1 

361: 0 1 0 0 0 0 1 2 

: 00~~18 
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369: 1 0 1 0 0 0 0 0 

Sample Title: 07 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
377: 1 2 1 0 2 1 0 2 

385: 0 1 0 0 4 0 1 1 

393: 3 0 2 1 3 2 2 2 

401: 1 1 2 1 0 1 1 1 

409: 1 0 0 1 3 1 0 0 

417: 0 0 1 0 0 1 1 0 

425: 1 1 1 0 1 1 1 2 

433: 0 3 2 3 4 2 3 3 

441: 4 5 1 6 4 2 2 3 

449: 8 6 7 3 3 5 6 6 

457: 2 2 5 2 2 1 1 4 

465: 1 2 4 1 0 1 6 5 

473: 4 2 1 1 3 0 4 1 

481: 0 1 0 5 0 1 0 1 

489: 2 0 1 4 0 1 3 1 

497: 2 0 0 1 1 0 1 2 

505: 0 3 2 0 0 0 1 1 

513: 0 0 0 0 4 2 0 1 

521: 2 0 1 0 0 0 1 0 

529: 1 1 0 0 0 0 1 0 

537: 0 0 0 0 0 1 0 0 

545: 0 0 0 0 0 0 0 0 

553: 0 2 0 0 1 0 0 0 

561: 0 0 0 0 0 0 0 0 

569: 0 0 0 0 0 2 0 0 

577: 0 0 0 0 1 1 0 0 

585: 0 0 1 0 0 1 0 0 

593: 0 0 0 0 0 0 0 0 

601: 1 1 1 0 0 0 0 2 

609: 0 0 0 0 0 0 0 0 

617: 1 0 0 0 0 0 0 1 

625: 0 0 0 1 0 0 0 0 

633: 0 1 0 0 0 1 0 0 

641: 0 1 1 0 1 0 0 1 

649: 0 0 0 0 0 0 0 0 

657: 0 0 0 0 0 0 0 0 

665: 0 0 0 0 0 0 0 0 

673: 0 0 0 0 1 0 0 0 

681: 0 0 0 0 0 0 0 0 

689: 0 0 0 0 0 0 0 0 

697: 0 0 0 0 0 0 0 0 

705: 0 0 0 0 0 0 0 0 

713: 0 0 0 0 0 1 0 0 

721: 0 0 0 0 0 0 0 0 

729: 0 0 0 0 0 0 0 0 

737: 0 0 0 0 0 0 0 0 

745: 0 0 0 0 0 0 0 0 

753: 0 0 0 0 0 0 0 1 

761: 0 0 0 0 0 0 0 0 

769: 0 0 0 0 0 0 0 0 

777: 0 0 0 0 0 0 1 0 

785: 0 0 0 0 1 0 0 0 

793: 0 0 0 0 0 0 0 0 
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801: 0 0 0 0 0 0 0 0 

Sample Title: 07 

Channell------l-------l-------l-------l-------l-------l-------l-------1 
809: 0 0 0 0 0 0 0 0 

817: 0 0 0 0 0 0 0 0 

825: 0 0 0 0 0 0 0 0 

833: 0 0 0 0 0 0 0 0 

841: 0 0 0 0 0 0 0 0 

849: 0 0 0 0 0 0 0 0 

857: 0 0 0 0 0 0 0 0 

865: 0 0 0 0 0 0 0 0 

873: 0 0 0 0 0 0 0 0 

881: 0 0 0 0 0 0 0 0 

889: 0 0 0 0 0 0 0 0 

897: 0 0 0 0 0 0 0 0 

905: 0 0 0 0 0 0 0 0 

913: 0 0 0 0 0 0 0 0 

921: 0 0 0 0 0 0 0 0 
929: 0 0 0 0 0 0 0 0 
937: 0 0 0 0 0 0 0 0 

945: 0 0 1 0 0 1 0 1 

953: 0 0 0 0 0 0 0 0 
961: 0 0 0 0 0 0 0 0 
969: 0 0 0 0 0 0 0 0 
977: 0 0 0 0 0 0 0 0 
985: 0 0 0 0 0 0 0 0 

993: 0 0 0 0 0 0 0 0 
1001: 0 0 0 0 0 0 0 0 
1009: 0 0 0 0 0 0 0 0 
1017: 0 0 0 0 0 0 0 0 
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